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S.  1537,  THE  TECHNOLOGY 
COMMERCIALIZATION  ACT  OF  1993 


TUESDAY,  OCTOBER  26,  1993 

U.S.  Senate, 
Subcommittee  on  Science,  Technology, 

AND  Space  of  the  Committee  on 
Commerce,  Science,  and  Transportation, 

Washington,  DC. 

The  subcommittee  met,  pursuant  to  notice,  at  2:47  p.m.,  in  room 
SR-253  of  the  Russell  Senate  Office  Building,  John  D.  Rockefeller 
IV  (chairman  of  the  subcommittee)  presiding. 

Staff  members  assigned  to  this  hearing:  Patrick  H.  Windham, 
senior  professional  staff  member;  and  Louis  C.  Whitsett,  minority 
staff  counsel. 

OPENING  STATEMENT  OF  SENATOR  ROCKEFELLER 

Senator  Rockefeller.  Secretary  Good,  what  I  would  like  to  do 
today,  in  view  of.  No.  1,  your  need  to  be  at  the  Pentagon  and.  No. 
2,  your  willingness  to  come  here  when  you  really  had  other  things 
to  do  is  to  do  something  that  every  witness  dreams  about,  and  that 
is  I  will  not  give  an  opening  statement. 

Dr.  Good.  Oh,  my  goodness. 

Senator  Rockefeller.  See.  So,  I  am  going  to  directly  to  you.  And 
I  will  make  my  opening  statement  at  some  point,  but  it  is  not  going 
to  be  on  your  time. 

STATEMENT  OF  HON.  MARY  LOWE  GOOD,  Ph.D.,  UNDER 
SECRETARY  FOR  TECHNOLOGY,  DEPARTMENT  OF  COMMERCE 

Dr.  Good.  Thank  you  very  much,  sir.  I  really  do  appreciate  that. 
And  I  do  apologize  for  having  to  run,  because  it  is  a  topic  that  we 
are  very  much  interested  in,  as  you  know. 

I  really  appreciate  the  opportunity  to  be  here  and  to  testify 
today.  My  remarks  are  going  to  be  relatively  brief,  but  I  did  want 
to  take  a  few  minutes  to  appear  here  and  to  begin  what  I  believe 
is  an  important  dialog  on  a  critical  aspect  of  our  Nation's  tech- 
nology policy. 

You  have  focused  on  one  of  the  central  policy  issues  associated 
with  our  current  thrust  to  improve  the  competitiveness  of  Amer- 
ican industry.  How  we  manage  the  intellectual  property  arising 
from  federally  supported  research  and  development  is  central  to 
our  success  in  any  effort  to  promote  the  early  commercialization  of 
new  technology. 

Furthermore,  the  timing  of  your  attention  to  this  subject  is  op- 
portune. We  are  seeing  a  fundamental  shift  in  technology  policy 
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under  the  Clinton-Gore  administration.  Our  focus  is  moving  in- 
creasingly away  from  technology  transfer  and  mission  spinoff,  and 
more  toward  precommercialization  and  public-private  partnerships 
that  are  linked  more  directly  to  job  creation  and  long-term  eco- 
nomic growth.  Our  administration  is  rethinking  our  Federal  R&D 
priorities  at  a  very  strategic  level,  and  we  are  staking  a  new  direc- 
tion in  technology  policy  while  continuing  our  longstanding  commit- 
ment to  basic  science  in  a  variety  of  fields. 

Mr.  Chairman,  I  approach  the  subject  of  your  hearing  today  from 
a  variety  of  backgrounds.  As  you  may  know,  I  started  my  career 
in  academia,  taught  chemistry  and  conducted  research  at  Louisi- 
ana State  University  for  more  than  25  years,  so  I  had  some  inter- 
est in  this  problem  at  that  point.  I  have  a  deep  understanding  of 
the  culture  of  basic  research,  an  experience  that  culminated  in  my 
chairing  the  National  Science  Board  that  oversees  the  direction  and 
programs  of  the  National  Science  Foundation. 

I  am  also  an  inventor  and  I  do,  in  fact,  own  several  patents.  Sig- 
nificantly, I  also  approach  these  issues  from  my  experience  in  the 
private  sector,  where  I  have  had  hands-on  responsibility  for  the 
commercialization  of  new  products,  processes,  and  designs. 

My  first  job  with  Allied-Signal  was  serving  as  director  of  the 
UOP  Research  Center.  A  substantial  part  of  its  business  was  the 
development  of  strategic  R&D.  Much  of  our  work  was  patented, 
and  a  significant  portion  of  our  business  was  the  licensing  of  these 
technologies,  both  domestically  and  in  the  global  marketplace.  And 
later  as  senior  vice  president  for  technology,  I  managed  a  number 
of  the  corporate  laboratories  and  dealt  extensively  with  our  Federal 
laboratories,  particularly  those  at  the  Department  of  Energy,  Com- 
merce, and  Defense,  as  well  as  those  at  NASA. 

So,  now,  as  the  Under  Secretary  charged  with  civilian  tech- 
nology, I  confront  a  number  of  key  issues  related  to  our  Nation's 
competitiveness.  Certainly  one  of  these  is  the  issue  of  our  Govern- 
ment's policy  on  intellectual  policy  arising  out  of  Federal  R&D.  As 
I  understand  it,  your  legislation  makes  three  changes  to  current 
Government  policy. 

First,  in  the  case  where  an  invention  arises  out  of  a  joint  venture 
between  a  Government  lab  and  a  private  sector  participant,  your 
legislation  would  have  title  to  that  invention  vest  entirely  with  the 
private  sector.  Under  current  practice,  the  Cxovernment  and  the  col- 
laborator have  the  flexibility  to  negotiate  such  title. 

Second,  your  bill  establishes,  in  situations  arising  under 
CRADA's,  the  Government's  right  to  march  in  where  CRADA-gen- 
erated  technology  is  owned  by  a  private  sector  collaborator.  If  the 
technology  is  not  being  effectively  commercialized,  your  bill  gives 
the  Government  the  ability  to  have  the  technology  licensed  to  as- 
sure that  the  technology  is  used. 

This  is  a  significant  change  from  current  CRADA  policy,  where 
such  march-in  rights  on  the  part  of  the  Government  exist  only  with 
respect  to  Government-owned  technologies  that  have  been  exclu- 
sively licensed  to  private  sector  collaborators.  If  I  understand  what 
your  legislation  is  trying  to  do,  you  are  trying  to  have  the  CRADA 
approach  to  march-in  rights  more  closely  approximate  the  model  of 
the  Bayh-Dole  Act. 


The  third  change  made  by  your  proposal  is  regarding  royalty  in- 
come to  the  laboratories.  Your  proposal  specifies  how  royalty  in- 
come will  be  allocated  and  used  by  the  Federal  lab  when  it  licenses 
or  assigns  its  inventions  to  the  private  sector.  Under  current  prac- 
tice labs  have  the  flexibility,  both  in  how  they  reward  employees 
and  use  these  funds  to  support  technology  transfer  activities  and 
reimburse  their  expenses  under  the  CRADA. 

As  I  pointed  out  to  you  in  my  letter  last  week,  with  such  short 
notice  I  was  unable  to  prepare  a  complete  review  of  the  legislation 
and  present  an  administration  view  today.  I  say  this  even  as  I  ac- 
knowledge that  I  am  a  big  believer  in  implementing  our  own 
Baldridge  Award  principles  at  the  Department  of  Commerce,  par- 
ticularly timely  customer  response. 

Yet  you  have  begun  a  very  important  dialog.  As  we  work  to- 
gether in  the  coming  months  to  address  the  critical  issues  of  how 
our  IPR  policy  works  in  tandem  with  our  technology  policy,  I  hope 
we  can  begin  to  explore  some  answers  to  the  following  questions. 

One  key  question  is  what  are  the  appropriate  benchmarks  in 
measuring  the  success  of  our  Federal  labs  in  working  with  the  pri- 
vate sector  to  achieve  the  objectives  of  job  creation  and  long-term 
economic  growth.  Certainly  one  of  those  benchmarks  is,  as  you 
have  pointed  out,  the  degree  to  which  our  labs  are  creating  and  li- 
censing inventions.  It  cannot  be  the  only  benchmark,  and  it  can  be 
a  somewhat  misleading  indicator  in  some  technologies  in  certain 
areas. 

Universities  have  a  much  longer  track  record  of  creating  and  li- 
censing inventions  arising  out  of  Federal  R&D,  going  back  to  1980 
with  the  passage  of  the  Bayh-Dole  Act.  And  we  had  a  hearing  yes- 
terday on  the  Bayh-Dole  Act  for  a  large  group  of  university  people, 
and  they  are  still  very  much  in  favor  of  it,  as  you  might  imagine. 

The  so-called  GOGO's,  or  Government-owned,  Government-oper- 
ated labs,  were  given  this  authority  6  years  later  under  the  Federal 
Technology  Transfer  Act  of  1986.  Now  only  in  1990,  just  3  years 
ago,  was  the  same  authority  clarified  to  include  the  so-called 
GOCO's,  the  Government-owned,  contractor-operated  labs.  Quite 
often,  it  will  take  a  significant  time  period  to  have  patents  incor- 
porated into  actual  products,  and  royalty  income,  depending  on  the 
agreement,  will  often  follow  several  years  later  as  well. 

Moreover,  much  of  the  collaboration  between  the  labs  and  the 
private  sector  is  in  areas  that  we  may  not  want  to  have  patented 
and  therefore  restricted  to  a  broader  industrial  audience.  For  ex- 
ample, the  Department  of  Commerce's  own  National  Institute  of 
Standards  and  Technology  is  the  Government  lab  for  standards  de- 
velopment. Any  particular  standard  that  is  developed  out  of  col- 
laboration with  the  private  sector  will  affect  all  companies  in  a 
given  industry',  and  may  affect  many  industries,  and  we  would  like 
to  have  that  distributed  as  widely  as  we  can. 

The  most  significant  benchmark,  in  my  view,  is  the  perception  by 
the  private  sector  of  any  particular  lab's  potential  contribution  to 
solving  a  problem  relative  to  the  difficulty  of  doing  business.  My 
own  personal  experience  in  working  with  a  variety  of  labs  is  that 
the  likelihood  of  success  in  negotiating  a  successful  contract  and 
carrying  out  a  successful  partnership  depends  on  whether  the  cul- 
ture of  the  lab  and  its  employees  is  open  to  such  collaboration. 


based  on  the  lab's  core  competency  and  primary  mission.  Stream- 
lining the  CRADA  process  and  looking  at  issues  like  IPR  are  part 
of  aiding  that  culture  to  be  more  responsive  to  the  private  sector, 
but,  by  themselves,  they  will  not  solve  all  of  the  problems. 

There  are  many  other  questions,  but  this  is  clearly  one  of  the 
most  important.  Your  efforts  to  begin  this  important  dialog  rep- 
resent an  important  step.  We  must  begin  to  examine  how  our  gov- 
ernmental intellectual  property  laws  and  policies  are  integrally  re- 
lated to  enhancing  U.S.  technological  competitiveness,  rather  than 
just  tools  of  a  regulatory  system  reactive  to  technological  change. 
We  need  to  start  viewing  the  intellectual  property  we  create 
through  our  investment  of  R&D  as  itself  a  critical  technology. 

Thank  you  very  much,  and  I  have  a  few  minutes  that  I  would 
be  happy  to  try  and  answer  questions,  and  then  I  am  going  to  have 
to  depart,  as  I  told  you.  Thank  you. 

Senator  Rockefeller.  Well,  I  tell  you  what,  I  am  just  going  to 
keep  shooting  questions  at  you  and  when  you  have  to  go,  you  just 
get  up  and  leave. 

Senator  Bums,  Secretary  Good  has  been  good  enough  to  come 
here  at  all  and  she  has  got  to  be  at  the  Pentagon  very  very  quickly, 
so  I  did  not  even  make  an  opening  statement.  And  she  has  just  fin- 
ished her  testimony  and  I  am  going  to  fire  some  questions  at  her, 
if  that  is  OK 

Senator  Burns.  That  is  fine. 

Senator  Rockefeller.  Thank  you.  Thank  you.  [Laughter.] 

Was  it  important  to  Allied-Signal,  for  example,  when  you  were 
there,  that  it  have  control  of  the  intellectual  property  that  it  was 
commercializing? 

Dr.  Good.  Absolutely. 

Senator  Rockefeller.  And  why?  Tell  me  why? 

Dr.  Good.  Well,  the  reason  is  very  straightforward.  Most  of  the 
technology  developed  at  that  level  still  requires  enormous  invest- 
ment. The  development  half  is  more  costly  than  the  research,  and 
unless  you  have  control  over  that  technology  and  can  get  your 
money  back  out  of  the  development  investment,  you  are  not  likely 
to  put  your  money  in  that  particular  product.  It  is  just  a  business 
issue. 

Senator  Rockefeller.  Right.  Do  you  think  intrinsically,  one  way 
or  another,  that  Federal  laboratory  directors  are  better  able  or 
much  less  able  to  decide  what  technology  should  be  commercialized 
and  how  they  should  be  commercialized  compared  with  the  tech- 
nology managers  from  American  industry?  Can  you,  as  you  have 
seen  them,  describe  the  merits? 

Dr.  Good.  Well,  that  is  a  little  bit  of  an  unfair  question,  but  I 
will  answer  it. 

Senator  Rockefeller.  But  it  is  important. 

Dr.  Good.  It  is  very  important.  And  it  is  a  little  bit  unfair  with 
respect  to  the  laboratories  because  the  industrial  R&D  people,  that 
is  their  job,  is  to  commercialize  technology.  And  if  you  do  not  get 
reasonably  good  at  it,  you  end  up  doing  something  else  because 
people  ask  you  to  do  something  else.  So,  the  issue  with  the  labora- 
tories is  how  do  they  perform  their  dual  mission — so  I  think  there 
is  really  no  question  that  in  terms  of  commercializing  and  how  to 


commercialize  the  ideas,  the  industry  probably  has  lots  of  informa- 
tion that  the  laboratories  simply  do  not  have. 

Senator  Rockefeller.  But  let  me  put  it  in  a  different  way,  then. 
In  the  Federal  laboratories,  for  example,  DOE,  you  can  negotiate 
CRADA  in  2  years  if  you  are  lucky.  If  you  want  to  do  it  with  NIST, 
you  can  do  it  in  2  weeks.  So,  there  is  obviously  a  big  differential 
among  the  Federal  people  who  make  these  kinds  of  decisions. 

Dr.  Good.  That  is  correct. 

Senator  Rockefeller.  That  is  all  I  am  going  to  get? 

Dr.  Good.  Yes.  [Laughter.] 

Yes,  there  is  a  very  big  difference 

Senator  Rockefeller.  What  is  the  culture  difference?  Take  the 
DOE  and  NIST  difference? 

Dr.  Good.  The  big  difference  is  the  fact  that — and  to  use  them 
specifically,  NIST  has  always  had  as  part  of  its  mission  the  need 
to  interact  directly  with  the  industry.  So,  to  them  that  is  what  they 
do  for  a  living.  The  national  laboratories  were  really  created  for  a 
different  mission,  and  today  they  are  trying  to  change  that  culture 
to  something  similar  to  what  NIST  has,  and  it  takes  a  while  to  get 
there. 

Senator  Rockefeller.  And  does  that  imply  that  if  it  becomes  in- 
creasingly Government  policy  that  Federal  laboratory  people  will 
engage  more  with  private  laboratory  people,  as  I  think  we  will  see 
in  this  administration,  that  the  difference  between  the  private  and 
the  public,  while  it  may  never  close,  could  possibly  get  closer? 

Dr.  Good.  It  could  get  a  lot  closer.  It  could  get  a  lot  closer.  The 
comment  I  made  to  several  groups  in  recent  days  is  that  technology 
transfer  is  a  body  contact  sport.  Technology  gets  transferred  by 
people,  not  by  reports  and  throwing  things  over  the  wall.  So,  you 
have  to  learn  how  to  work  with  people  in  partnership  arrange- 
ments to  make  these  really  work  and  to  take  the  timelag  out.  And 
in  today's  world  the  timing  of  how  you  get  the  technolop^  is  as  im- 
portant as  the  technology  itself.  Because  if  I  get  a  technology  out 
that  is  6  months  behina  my  competition,  it  is  as  if  it  did  not  exist 
almost. 

Senator  Rockefeller.  I  just  had  lunch  with  a  remarkable  man 
whom  I  revere  in  many  ways,  but  who  thinks  that  the  Federal  Gov- 
ernment is  just  something  this  country  should  more  or  less  do 
without,  that  almost  anything  they  touch  turns  to  dishwater.  Now, 
the  fact  that  this  fellow  is  a  Federal  employee  obviously  makes  the 
argument  somewhat  more  difficult,  but  there  is  that  assumption,  is 
there  not,  on  the  part  of  industry,  that  Government  cannot  do 
things  right? 

I  have  noticed,  I  believe,  in  the  Congress  the  beginnings  of  a  dif- 
ference in  the  way  we,  as  Congresspeople,  are  beginning  to  react 
to  situations.  For  example,  I  find  that  Democrats  are  more  willing 
to  vote  "no"  on  social  programs  and  other  programs  than,  let's  say, 
we  would  have  2  or  3  years  ago.  That  we  are  more  willing,  in  other 
words,  to  change  our  behavior  because  the  circumstance  of  the 
country  requires  that  and  that,  in  fact,  people  can  adiust. 

So,  what  I  guess  I  am  asking  you  is,  do  you  think  that  the  cul- 
ture of  distrust  in  private  business  toward  Government  is  change- 
able? Particularly  in  view  of  the  fact  of  an  article  that  I  can  never 
forget.  It  was  in  Fortune  magazine,  I  think,  two  Decembers  ago,  in 


a  "whither  America"  type  of  Fortune  magazine  series  of  articles, 
and  they  asked  about  100  kev  chief  executives  what  they  thought 
the  role  of  Government  should  be  or  should  not  be. 

And  I  would  say  70  of  them  said  the  Federal  Government  has  to 
take  the  lead  on  where  we  are  going.  We  cannot  know  and  be  pre- 
dictive about  where  we  are  going  unless  we  have  a  sense  of  where 
they  are  going,  what  are  their  policies  going  to  be,  what  direction 
are  they  taking.  And  it  was  quite  stunning,  actually.  This  is  across 
the  board  from  Steve  Jobs  to  all  kinds  of  other  people. 

So,  regarding  this  question  of  the  assumption  that  Government 
people  cannot  do  anything  right,  does  your  experience  in  Govern- 
ment hold  out  some  promise  that  maybe  that  could  be  not  fully  the 
case? 

Dr.  Good.  Well,  I  have  to  tell  you.  Senator,  I  would  not  be  here 
if  I  believed  that. 

Senator  Rockefeller.  Yes. 

Dr.  Good.  No.  First  of  all,  I  think  that  there  is  real  promise  in 
utilizing  some  of  the  things  that  we  have  made  major  investments 
in  over  the  last  50  years.  And  the  issue  is  how  do  we  do  that  appro- 
priately. We  have  made  major  investments  in  big  R&D  facilities 
here  in  the  United  States.  We  have  made  big  investments  in  peo- 
ple, highly  trained  people,  all  of  whom  can  make  a  contribution  to 
the  whole  issue  of  this  competitiveness  thing  we  are  talking  about. 
And  the  issue  is  how  do  we  arrange  it  so  they  can  and  how  do  we 
make  it  effective?  And  that  is  part  of  what  your  bill  is  all  about, 
and  I  think  that  is  absolutely  the  question. 

Senator  Rockefeller.  So,  in  a  sense,  the  doing  of  things,  of  rela- 
tionships, may  change  the  culture  and  the  perception. 

Dr.  Good.  Absolutely.  And  in  fact,  Senator,  I  would  say  that  is 
the  only  way  you  change  it.  We  do  not  change  it  by  saying  we  are 
going  to;  we  change  it  by  actually  doing  some  things  that  make  a 
difference. 

Senator  Rockefeller.  You  probably  are  going  to  have  the  re- 
sponsibility for  writing  the  implementing  regulations  for  this  bill 
should  it,  hopefully,  pass. 

Dr.  Good.  Right. 

Senator  Rockefeller.  Do  you  foresee  a  problem  dealing  with 
the  legislative  requirements,  one,  for  "reasonable  compensation"  to 
the  laooratory;  two,  for  Government  use;  and,  three,  for  the  so- 
called  Government  march-in  rights  that  you  referred  to? 

Dr.  Good.  No.  The  Government  march-in  rights  are  somewhat 
different  from  the  other  two  provisions.  I  think  that  the  public  has 
a  right  to  do  that  in  the  following  sense.  If  you  have  a  technology 
which  you  have  licensed  or  that  is  partially  supported  by  the  Fed- 
eral Government,  and  if  the  industry  does  not  use  it  but  it  is  tech- 
nology that  really  has  promise  and  is  in  the  best  interests  of  the 
public,  then  you  ought  to  have  a  right  to  take  it  back  and  license 
it  to  somebody  who  will  invest  in  it  and  move  it. 

Senator  Rockefeller.  Philosophically,  why  do  you  think  that  it 
is  not  wrong  for  Grovemment  and  private  industry  to  be  working 
together  in  areas  where  it  seems  appropriate?  Obviously,  this  new 
car  venture  is  one  example.  If  you  just  had  to  make  a  statement 
of  why  it  is  OK,  because  there  are  a  lot  of  people  who  believe  we 
should  just  reject  it  out  of  hand. 


Dr.  Good.  That  is  right.  Well,  I  think  the  car  one  is  a  good  one 
to  look  at,  because  there  are  people  who  believe  that  that  is  not  an 
appropriate  thing  to  do.  But  if  you  think  about  why  you  want  to 
do  that,  the  reason  you  want  to  do  it  is  in  the  public  good  ulti- 
mately. Because  we  really  do  need  to  make  the  improvements  that 
we  need  to  make  in  the  environment,  and  we  really  do  need  to 
make  the  improvements  in  fuel  consumption.  That  is  in  the  public 
good.  If  we  can,  at  the  same  time,  do  that  in  such  a  way  that  Amer- 
ican industry  can  take  advantage  of  it,  we  win  both  times. 

Senator  Rockefeller.  Let  me  ask  two  more  questions,  then  I 
will  yield  to  my  colleagues,  and  then  come  back  with  more  if  you 
have  time. 

Do  you  think  the  provisions  for  "reasonable  compensation,"  Gov- 
ernment use,  and  march-in  use  protect  the  public's  interest  in  this 
jointly  developed  technology? 

Dr.  Good.  Clearly,  it  does  if  you  have  very  good  management  in 
the  Government  side  to  understand  when  and  how  to  apply  those 
things. 

Senator  Rockefeller.  OK  Can  you  just  go  on  a  little  bit  about 
that? 

Dr.  Good.  Well,  for  example,  on  the  march-in  rights,  you  need 
to  understand  what  the  technology  is,  how  it  might  be  applied  else- 
where, and  you  need  to  understand  why  it  is  not  being  commer- 
cialized at  the  present  time  by  whoever  has  control  of  it. 

It  may  be  that  it  really  is  before  its  time,  and  no  one  is  going 
to  put  money  in  it.  But  it  could  be  that  the  company  that  has  the 
rights  to  it  simply  does  not  have  the  wherewithal  at  that  point  in 
time  to  pursue  it.  So,  you  really  need  to  understand  how  these 
things  work  if  you  are  going  to  make  good  decisions. 

Senator  Rockefeller.  Do  you  hear  any  talk  out  there  at  all 
about  this  bill  or,  if  not  about  the  bill,  about  the  concepts  that  this 
bill  embraces? 

Dr.  Good.  Clearly,  we  hear  a  lot  today  about  how  to  manage  the 
intellectual  property  rights  that  come  out  of  federally  funded  re- 
search. It  is  a  major  topic.  It  is  a  topic  for  the  ATP  programs.  It 
is  a  topic  for  the  reinvestment  program  at  DOD. 

Senator  Rockefeller.  When  I  said  talk  about,  I  meant  out  in 
the  private  sector,  not  the  public  sector. 

Dr.  GrOOD.  Oh,  sure.  The  private  sector  talks  about  these  pro- 
grams because  they  make  decisions  as  to  whether  they  will  partici- 
pate in  them,  based  on  what  their  rights  will  be.  They  clearly  de- 
cide, in  things  like  the  ATP  program,  whether  they  will  participate 
or  not,  dependent  upon  what  rights  and  so  forth  they  can  negotiate. 
And  if  they  believe  the  rights  they  have  negotiated  are  adequate 
for  them  to  move  that  technology  forward  if  they  are  successful. 

Senator  Rockefeller.  So,  what  they  need,  then,  is  a  certain 
level  of  predictability  that  they  can  count  on? 

Dr.  Good.  That  is  right. 

Senator  Rockefeller.  Now,  I  am  not  asking  you  to  endorse  the 
bill  at  this  time  because  you  would  not,  even  if  I  asked  you  to,  be- 
cause the  administration  has  not  taken  a  position  on  all  of  this. 
But  is  not  laying  down  in  language  and  setting  out  the  rules,  mak- 
ing them  clear,  even  in  statute,  one  of  the  ways  that  you  create  a 
climate  of  predictability  to  empower  the  private  sector? 
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Dr.  Gk)OD.  Clearly,  that  is  right.  And  I  think  that  is  the  reason 
why  I  think  you  really  should  be  applauded  for  putting  this  bill  on 
the  table.  Because  it  gets  the  conversation  started.  We  really  need 
to  move  forward  and  to  at  least  come  to  some  set  of  principles  on 
how  we  wish  to  proceed. 
Senator  Rockefeller.  OK 

Dr.  Good.  Because  that  is  the  only  way  that  people  can  take 
maximum  advantage  of  the  activities  and  so  forth  that  go  forward. 
Senator  Rockefeller.  Can  you  think  of  some  areas,  from  your 
various  background,  where  you  just  reflect  upon  how  useful  it 
would  have  been  had  the  private  sector  and  the  Government  been 
working  together? 

Dr.  Good.  It  is  a  little  hard  to  pick  specifics  at  this  point.  But 
I  can  put  some  together  for  you  over  a  bit  of  time.  I  would  rather 
not  trot  them  out  without  thinking  about  them  carefully.  But,  par- 
ticularly in  some  of  the  areas  where  Defense  Department  tech- 
nology was  being  developed  and  the  opportunity  to  use  that  in 
other  sectors,  for  example.  We  clearly  had  some  opportunities  like 
that. 

Senator  Rockefeller.  Do  vou  not  think  the  automobile  and  the 
so-called  new  car  or  the  flexible-fuel  engines  have  just  been  crying 
out  for  cooperation,  even  if  it  is  only  that  the  Government  says  to 
the  three  majors,  go  ahead  and  do  it,  much  less  that  the  Govern- 
ment be  involved  with  it? 

Dr.  Good.  Oh,  I  do  not  think  there  is  any  question  it  is  going 
to  help  to  say  it  is  OK  to  go  ahead  and  try  these  things. 
Senator  Rockefeller.  Yes. 
Dr.  Good.  OK. 

Senator  Rockefeller.  Senator  Burns. 

Senator  BURNS.  I  just  have  a  couple  of  observations.  Dr.  Good. 
And  thank  you  for  coming  today.  NIST  does  do  a  good  job  of  work- 
ing with  industry,  because  they  are  also  in  this  business  of  stand- 
ards and  getting  people  to  talk  to  one  another  so  that  industry  can 
move  on. 

With  regard  to  the  labs  of  this  country,  should  they  be  talking 
to  NIST  and  saying,  OK,  help  us  transfer  our  technology? 

Dr.  Good.  Well,  remember,  it  is  different.  The  technology  is 
somewhat  different.  When  you  are  talking  about  standards,  you  are 
working  with  a  whole  group  of  industry  people  and  you  are  trying 
to  disseminate  information,  much  of  the  work  you  would  like  to  see 
and  that  the  laboratories  are  able  to  do  is  in  a  specific  technology, 
where  you  really  are  going  to  look  at  that  as  to  eventually  make 
a  product  that  you  are  going  to  sell.  OK 

And  there  you  are  interested  in  having  some  control  over  that 
technology  so  you  can  bring  it  out  and  make  some  money  on  it 
eventually. 

Senator  Burns.  I  have  always  said  that  we  can  out-technology 
the  world.  Where  we  cannot  get  it  done,  it  seems  like,  we  cannot 
get  it  from  the  drawing  board  into  the  consumer's  hands  once  it 
has  been  proven  and  proved  out. 
Dr.  Good.  Right. 

Senator  Burns.  And  I  think  this  legislation  is  trying  to — or 
struggling,  and  I  am  not  real  sure  it  is  there  yet,  to  be  quite  honest 
with  you — to  enable  that  to  happen.  I  am  not  real  sure  that  it  is 


the  Government's  place  to  do  business  with  the  car  companies  in 
the  production  of  the  car.  I  think  we  do  not  know  how  to  build  cars. 

Dr.  Good.  Can  I  just  comment  on  that? 

I  would  agree  with  you  absolutely.  And  that  was  one  of  the  ques- 
tions that  we  were  asked  on  the  car  initiative.  The  technology  de- 
velopment is  going  to  be  in  the  precommercialization  phase,  but 
who  ends  up  building  the  car  that  is  going  to  sell  to  you  and  your 
wife  is  going  to  be  the  guy  who  has  the  innovation  and  the  skill 
and  the  design. 

So,  the  competition  is  still  going  to  be  there,  and  we  do  not  want 
to  take  that  away. 

Senator  Burns.  I  still  think  it  is  going  to  be  a  market-driven 
thing. 

Dr.  Good.  It  must  be. 

Senator  Burns.  Now,  we  can  do  some  things  with  ceramics  and 
materials.  And  Senator  Rockefeller  here,  using  his  foresight — and 
we  had  a  hearing  on  new  materials  and  how  things  will  oe  made 
in  the  future — and  I  think  there  is  where  we  can  probably  make 
the  most  impact.  Because,  once  that  is  done,  we  have  lighter  en- 
gines and  we  have  a  lot  of  things,  and  even  over  in  the  electric 
cars. 

I  am  not  real  sure  that  the  technology  is  there  to  build  an  elec- 
tric car  that  will  be  any  more  energy  efficient  than  what  we  have 
right  now.  Because  somebody  is  going  to  have  to  produce  a  battery. 
And  somebody  is  going  to  have  to  charge  them. 

Dr.  Good.  That  is  ri^ht. 

Senator  Burns.  And  that  takes  another  power  transfer,  so  to 
speak. 

Dr.  Good.  That  is  true.  And,  in  fact,  the  thrust  really  ought  to 
be  on  looking  at  whether  you  really  can  get  a  leapfrog  technology 
on  those  issues. 

Senator  Burns.  That  is  exactly  right. 

Thank  you  for  coming  today,  and  I  know  you  have  somewhere 
else  to  run  off  to. 

Dr.  Good.  Thank  you  very  much. 

I  do.  And  I  do  apologize  for  having  to  run. 

Thank  you  very  much,  sir. 

Senator  Burns.  Thank  you. 

Senator  Rockefeller.  Thank  you.  Dr.  Good.  Thanks  an  awful 
lot. 

Our  panel  is  made  up  of  Dr.  James  E.  Wells,  Jr.,  who  is  Associ- 
ate Director  for  Energy  and  Science  Issues  at  the  U.S.  General  Ac- 
counting Office,  accompanied  by  Ms.  Amy  Manheim,  who  is  a  GAO 
expert  on  technology  transfer;  second,  Dr.  Alexander  MacLachlan, 
who  is  senior  vice  president,  DuPont  Research  and  Development 
out  of  Wilmington;  and  also,  Mr.  David  M.  Ostfeld,  who  is  vice 
president  Career  Activities  Council,  Institute  of  Electrical  and  Elec- 
tronics Engineers  in  Washington,  DC. 

Now,  I  have  to  confess  to  a  weakness.  Senator  Bums.  And  that 
is  that  I  want  to  give  my  statement.  And  these  good  four  people 
are  just  absolutely  stuck  right  out  there,  and  they  are  going  to 
have  to  listen  to  it.  And  I  beg  your  and  Senator  Lott's  forgiveness 
on  this.  It  really  is  not  very  long,  but  I  do  want  to  say  a  couple 
of  things. 
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We  introduced  this  bill  earlier  this  month  to  try  to  promote 
greater  cooperation  between  our  700  Federal  research  laboratories 
and  U.S.  industry.  It  is  part  of  efforts  that  I  and  others  have  made 
over  many  years  and  on  many  fronts  to  advance  American  eco- 
nomic competitiveness  and  increase  cooperation  between  Govern- 
ment and  industry.  It  strikes  me  as  not  unreasonable.  It  is  essen- 
tial in  this  drive  to  build  a  better  economy  for  all  of  us.  I  do  not 
consider  theology  ought  to  rule  in  this.  I  consider  what  is  best  for 
inventions,  what  is  best  for  people,  however  that  works  out. 

It  seems  to  me  this  cooperation  will  allow  our  manufacturers, 
their  workers,  and  the  economy  as  a  whole  to  reap  the  fruits  of  the 
$25  billion  that  we  spend  annually  on  research  and  development  at 
our  Federal  laboratories.  I  think  most  people  have  absolutely  no 
idea  that  we  spend  that  kind  of  money. 

While  drafting  this  bill,  we  consulted  extensively  with  U.S.  com- 
panies, with  the  Federal  agencies  and  laboratories,  with  scientists 
and  engineers,  and  with  the  General  Accounting  Office.  This  hear- 
ing, therefore,  is  an  effort  to  draw  on  all  of  these  viewpoints 
through  the  distinguished  panel  that  you  are. 

As  you  all  know,  when  it  comes  to  technology  commercialization, 
the  track  record  of  Federal  laboratories  is  not  good.  In  light  of  this, 
I  will  ask  the  witnesses  why  this  is  the  case,  and  whether  the  bill 
which  I  am  putting  forward  would  improve  that  record. 

While  I  truly  want  your  views  on  these  issues,  let  me  also  briefly 
share  my  views  with  you.  It  is  my  firm  belief  that  commercializa- 
tion of  technology  and  industrial  innovation  in  the  United  States 
is  more  likely  to  occur  when  the  private  sector,  rather  than  the 
Government  sector,  has  title  to  the  technology. 

In  our  economy,  commercialization  depends  upon  actions  by  busi- 
ness, not  Government.  With  ownership,  businesses  are  more  pre- 
pared to  undertake  the  expenses  of  commercialization,  including 
the  expense  of  the  research  itself. 

The  Steven son-Wydler  Act  allows  Federal  laboratories  to  claim 
ownership  to  a  technology  jointly  developed  by  the  lab  and  private 
research  partners  under  cooperative  R&D  agreements,  which  we 
call  CRADA's.  The  many  research-intensive  U.S.  companies  that 
we  contacted  in  preparing  S.  1537  told  us  that  this  labs'  option  to 
claim  ownership  has  retarded  the  commercialization  of  the  tech- 
nology. In  other  words,  the  Federal  labs,  having  that  ability,  re- 
tarded their  interest  in  doing  joint  venture  work. 

I  also  want  to  make  clear  that  I  do  not  view  this  bill  as  a  Grov- 
ernment  giveaway  program.  First  of  all,  the  Federal  Government 
will  retain  a  paid-up,  irrevocable  license  for  its  own  use  of  any 
technology  developed.  Second,  the  bill  requires  that  the  private 
partner  gets  title  "in  exchange  for  reasonable  compensation  to  the 
laboratory." 

I  believe  this  provision,  in  addition  to  putting  technology  in  the 
commercial  sector  where  it  can  be  commercialized,  will  greatly 
speed  the  negotiation  of  CRADA's. 

Under  current  practices,  the  most  time-consuming  and  often 
deal-breaking  part  of  the  negotiation  between  Federal  laboratories 
and  the  potential  research  partners  in  the  private  sector  is  over  the 
ownership,  the  assignment,  the  licensing,  the  restrictions,  et  cetera, 
of  the  intellectual  property  rights. 
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S.  1537  eliminates  this  obstacle.  The  companies  will  own  the 
rights,  and  can  commercialize  in  all  areas  of  use. 

Another  provision  of  the  bill  will  also  help  simplify  and  speed  up 
the  negotiations,  while  at  the  same  time  protecting  the  public's  in- 
terest in  technology  that  its  tax  dollars  have  helped  to  develop.  It 
is  the  so-called  march-in  rights  that  the  (government  will  retain  in 
the  intellectual  property  assigned  to  the  private  partner. 

Under  this  provision,  the  laboratory  can  assign  the  license  to  an- 
other company  if  the  titleholder  does  not  commercialize  the  tech- 
nology or  does  not  manufacture  in  the  United  States. 

This  bill  also  beefs  up  the  incentive  program  already  in  the  Ste- 
venson-Wydler  Act  for  lab  scientists.  A  recent  GAO  report  indicates 
that  the  current  royalty-sharing  system  has  not  had  the  desired 
impact  on  scientists'  interest  in  patenting  and  commercializing, 
which  is  fairly  basic — if  they  are  not  interested,  they  are  not  going 
to  do  it. 

GAO's  recommendations  to  improve  the  situation  are  incor- 
porated in  this  bill. 

In  my  longer  written  statement  which  I  will  make  part  of  the 
record,  I  have  shared  the  views  of  some  U.S.  companies  that  have 
written  to  me  about  the  bill.  And  I  am  very  pleased  to  say  to  my 
colleagues  here,  too,  that  these  comments  have  been  very  positive. 

I  will  stop  there. 

[The  prepared  statement  of  Senator  Rockefeller  follows:] 

Prepared  Statement  of  Senator  Rockefeller 

Welcome  to  this  hearing  on  S.  1537,  the  Technology  Commercialization  Act  of 
1993.  With  Senator  DeConcini  as  cosponsor,  I  introduced  this  bill  earlier  this  month 
to  promote  greater  cooperation  between  our  700  Federal  research  laboratories  and 
U.S.  industry.  It  is  part  of  my  efforts  over  many  years  and  on  many  fronts  to  ad- 
vance American  economic  competitiveness.  Increased  cooperation  between  govern- 
ment and  industry  is  essential  in  this  drive  to  build  a  stronger,  more  competitive 
economy.  This  cooperation  will  allow  our  manufacturers,  their  workers,  and  the 
economy  as  a  whole  to  reap  the  fruits  of  the  $25  billion  that  we  spend  annually  on 
research  and  development  at  Federal  laboratories. 

While  drafting  this  bill,  we  consulted  extensively  with  U.S.  companies,  with  the 
Federal  agencies  and  laboratories,  with  scientists  and  engineers,  and  with  the  Gen- 
eral Accounting  Office.  This  hearing  is  an  effort  draw  on  all  of  these  viewpoints 
through  our  distinguished  panel  of  witnesses. 

As  all  of  you  know,  when  it  comes  to  technology  commercialization,  the  track 
record  of  Federal  laboratories  is  not  very  good.  This  has  been  well  documented  by 
the  GAO.  In  light  of  this,  there  are  four  main  questions  I  would  like  the  witnesses 
to  address,  if  not  in  their  opening  remarks  then  in  subsequent  answers  to  the  sub- 
committee Questions: 

1.  What  lactors  currently  inhibit  collaboration  between  Federal  laboratories  and 
American  industry? 

2.  Would  the  enactment  of  S.  1537  simplify  the  process  of  negotiating  cooperative 
agreements  and  lead  to  more  collaborative  research  efforts? 

3.  Do  the  bill's  provisions  on  reasonable  compensation  to  the  laboratories  and  the 
government's  march-in  rights  ensure  that  the  public's  interest  in  jointly-developed 
technologies  is  protected? 

4.  Will  the  proposals  to  put  the  technology  in  the  hands  of  U.S.  industry  and  to 
enhance  the  laboratory  incentive  system  result  in  greater  commercialization  of  tech- 
nology? 

While  I  truly  want  your  views  on  these  issues,  let  me  also  briefly  share  my  views 
with  you.  It  is  my  firm  belief  that  commercialization  of  technology  and  industrial 
innovation  in  the  United  States  is  more  likely  to  occur  when  the  private  sector, 
rather  than  the  government,  has  title  to  the  technology.  This  conclusion  should  not 
be  surprising.  In  our  economy,  commercialization  depends  upon  actions  by  business, 
not  government.  With  ownership,  businesses  are  more  prepared  to  undertake  the 
expenses  of  commercialization,  including  the  expense  of  the  research  itself. 


12 

The  Steve nson-Wy die r  Act  currently  gives  Federal  laboratories  an  option  to  claim 
ownership  to  technolo^  developed  jointly  by  the  lab  and  private  research  partners 
under  cooperative  R&D  agreements,  what  we  call  a  CRADAs.  This  is  in  spite  of  the 
fact  that  the  private  partners  provide  all  of  the  financing  and  most  of  the  resources 
that  go  into  the  research.  It  appears  that  the  labs'  ability  to  claim  ownership  of  in- 
tellectual property  developed  jointly  with  American  industry  has  retarded  the  com- 
mercialization of  the  technology.  That's  the  view  of  the  many  research-intensive 
U.S.  companies  that  we  contacted  in  preparing  S.  1537. 

I  also  want  to  make  clear  that  I  do  not  view  this  bill  as  a  government  give-away 
program.  First  of  all,  the  research  conducted  in  CRADAs  is  of  interest  to  both  part- 
ners, and  the  Federal  government  will  retain  a  paid-up,  irrevocable  license  for  its 
own  use  of  any  technology  developed.  Secondly,  the  bill  requires  that  the  assignment 
of  title  to  the  private  partner  be  made  "in  exchange  for  reasonable  compensation  to 
the  laboratory."  I  have  not  chosen  to  legislate  in  detail  what  this  compensation 
should  be,  because  the  details  should  be  left  to  the  negotiators  of  the  agreement  to 
decide.  It  could  range  from  an  agreement  to  reimburse  the  laboratory  lor  its  direct 
research  costs  to  an  agreement  to  share  in  the  income  from  the  invention. 

I  believe  this  provision,  in  addition  to  putting  technology  in  the  commercial  sector 
where  it  can  be  commercialized,  will  greatly  speed  the  negotiation  of  CRADAs. 
Under  current  practices,  the  most  time-consuming — and  often  deal-breaking — part 
of  the  negotiation  between  Federal  laboratories  and  the  potential  research  partners 
is  over  the  ownership,  assignment,  licensing,  restriction,  etc.  of  the  intellectual  prop- 
erty ri^ts.  S.  1537  eliminates  this  obstacle.  The  companies  will  own  the  rights  and 
can  commercialize  in  all  areas  of  use. 

Another  provision  of  the  bill  will  also  help  simplify  and  speed  up  the  negotiations, 
while  at  the  same  time  protecting  the  public's  interest  in  technology  its  tax  dollars 
helped  develop.  It  is  the  so-called  "march-in  rights"  that  the  government  will  retain 
in  the  intellectual  property  assigned  to  the  private  partner.  Under  this  provision, 
the  laboratory  can  assign  a  license  to  another  company  if  the  title  holder  does  not 
commercialize  the  technology  or  does  not  manufacture  it  in  the  United  States. 

The  bill  also  beefs  up  the  incentive  program  already  in  the  Stevenson-Wydler  Act 
for  lab  scientists.  A  recent  GAO  report  indicates  that  the  current  royalty  sharing 
system  has  not  had  the  desired  impact  on  scientists'  interest  in  patenting  and  com- 
mercializing. GAO's  recommendations  to  improve  this  situation  are  incorporated 
into  the  bill. 

Before  hearing  your  views,  I  would  like  to  share  with  you  the  views  of  some  U.S. 
companies  who  have  written  to  me  about  the  bill. 

Dr.  David  A.  Duke,  Vice  Chairman  of  Coming,  wrote,  "I  have  received  through 
the  National  Research  Council  a  draft  copy  of  your  proposed  legislation  amending 
the  Stevenson-Wydler  Technologv  Innovation  Act  of  1980  and  would  like  to  com- 
mend you  on  your  support  of  technology  transfer  between  the  government  and  the 
private  sector.  The  basic  premise  of  the  draft,  that  title  to  intellectual  property  de- 
veloped under  a  CRADA  is  assigned  to  the  collaborating  company,  has  Coming's 
complete  support.  It  will  place  control  in  the  hands  of  the  private  sector  parties  who 
must  commercialize  the  technology." 

Although  we  will  hear  in  a  few  minutes  from  Dr.  MacLachlan  of  Du  Pont  about 
the  bill,  I  want  to  read  the  remarks  of  another  Du  Pont  official  because  they  are 
so  succinct.  Dr.  James  Forstner,  Du  Pont  Corporate  Counsel  and  technology  guru, 
wrote:  "We  believe  passage  of  this  bill  is  in  the  national  interest.  It  would  encourage 
participation  of  U.S.  enterprises  in  CRADAs,  and  this  in  turn  could  enhance  our 
international  comjietitiveness." 

Dr.  Andrew  Pettifor  of  Rockwell,  who  is  the  Chairman  of  the  Industrial  Research 
Institute's  Federal  Science  and  Technology  Committee,  wrote,  "The  amendment  is 
designed  to  ensure  that  the  intellectual  property  rights  created  in  CRADAs  between 
industry  and  national  laboratories  flow  more  easily  to  the  industry  partner  than  is 
currently  the  case.  The  expected  benefits  include  speedier  CRADA  negotiations  and 
increased  interest  by  U.S.  industry  in  collaboration  with  the  national  labs." 

Dr.  Glen  Allgaier,  Executive  Manager  for  Technology  Development  of  Eaton  Cor- 
poration, wrote,  "Speaking  from  personal  experience,  we  have  been  very  frustrated 
here  at  Eaton  in  our  efforts  to  establish  CRADAs  that  will  allow  proper  sharing  of 
information  and  technology.  *  *  *  I  am  writing  to  let  you  know  that  we  are  very 
supportive  or  efTorts  that  can  speed  up  this  technology  transfer  process.  We  are  anx- 
ious to  work  with  government  labs  and  feel  that  access  to  that  technology  can  help 
strengthen  our  efforts  to  grow  the  economy." 

Dr.  Victoria  Haynes,  Vice  President  for  Research  and  Development  of  B.F.  Good- 
rich, wrote,  "*  *  *  relating  to  the  bill  to  amend  the  Stevenson-Wydler  Act  to  pro- 
mote faster  commercialization  of  jointly  developed  technologies.  ♦  ♦  *  I  am  in  full 
support  of  this  proposed  legislation  *  *   *" 
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Bruce  Handler,  the  founder  and  former  CEO  of  Eeonyx,  a  private,  high-tech  cor- 
poration in  California,  wrote,  "I  would  argue  that  the  present  statute  is  not  only 
a  disincentive  to  cooperation,  but  *  ♦  ♦  [also]  a  structural  discouragement  to  entre- 
preneurial activity  and  technological  risk-taking,  and  to  the  availability  of  capital 
*  *  *  Can  this  be  reconciled  with  our  national  needs  for  global  competitiveness?  I 
think  not.  Senator,  your  proposed  ♦  *  *  bill  fixes  the  problem." 

With  these  keen  insights  stUl  ringing  in  my  ears,  I  wUl  ask  my  colleagues  on  the 
Subcommittee  if  they  have  opening  remarks  and  then  turn  to  Dr.  Mary  Good,  who 
has  interrupted  the  negotiation  of  a  very  important  collaboration  between  our  Fed- 
eral laboratories  and  the  U.S.  automobile  industry  to  be  with  us  today. 

The  views  of  Dr.  Good  are  especially  valuable  as  she  has  led  the  R&D  efforts  of 
a  major  U.S.  corporation  and  is  now  responsible  for  managing  the  technology  policy 
of  the  entire  U.S.  Government,  not  iust  the  technology  programs  of  the  Department 
of  Commerce  where  she  is  the  Under  Secretary  for  Technology.  From  our  previous 
discussions,  I  know  she  supports  the  goals  oi  public-private  partnership,  job  cre- 
ation, and  long-term  economic  growth  that  are  the  basis  of  both  the  Technology 
Commercial  Act  of  1993  and  the  Clinton  Administration's  technology  policy. 

Senator  Rockefeller.  Senator  Lott,  are  there  any  comments 
that  you  would  hke  to  make? 

Senator  LoTT.  Not  at  this  time.  I  would  just  like  to  hear  the  wit- 
nesses' testimony. 

Thank  you,  Mr.  Chairman. 

Senator  Rockefeller.  All  right.  I  get  the  point.  Mr.  Wells, 
should  we  start  off  with  you,  sir? 

STATEMENT  OF  JAMES  E.  WELLS,  JR.,  ASSOCLVTE  DIRECTOR 
FOR  ENERGY  AND  SCIENCE  ISSUES,  GENERAL  ACCOUNTING 
OFFICE;  ACCOMPANIED  BY  AMY  MANHEIM 

Mr.  Wells.  That  would  be  fine.  Thank  you. 

Mr.  Chairman,  members  of  the  subcommittee,  as  I  begin,  let  me 
introduce  my  coworker,  Ms.  Amy  Manheim,  who  is  our  evaluator 
in  charge,  and  who  actually  did  the  work  on  this  assignment. 

Mr.  Chairman,  we  are  pleased  to  be  here  today  to  discuss  the  re- 
sults of  our  earlier  work — "Technology  Transfer  Barriers:  Limit 
Royalty  Sharing's  Effectiveness,"  which  is  the  subject  of  today's 
hearing. 

For  today's  hearing,  you  asked  us  to  comment  on  the  S.  1537  pro- 
visions to  reward  laboratory  inventors  with  royalty  payments  from 
invention  income,  and  to  limit  the  use  of  the  income  for  the  pay- 
ment of  expenses  incidental  to  the  administration  and  licensing  of 
inventions. 

In  summary,  Mr.  Chairman,  we,  too,  are  going  to  be  positive  for 
the  provisions  in  your  bill,  in  that  we  support  the  provisions  that 
increase  the  up-front  royalty  payments  to  inventors  and  that  place 
a  limitation  on  the  amount  of  remaining  income  used  for 
nonscientific  purposes. 

We  believe  that  these  provisions  in  your  bill  clearly  address  our 
earlier  reports  and  findings  and  recommendations.  The  provisions, 
no  doubt,  should  stimulate  Federal  scientists'  interest  in  reporting 
future  inventions  and,  most  importantly  perhaps,  motivate  the  lab- 
oratory directors  to  encourage  greater  technology  transfer  than  is 
currently  occurring. 

You  also  asked  us  to  comment  on  the  issue  of  assigning  title  to 
intellectual  property  to  the  CRADA  collaborators.  Because  this  par- 
ticular report  did  not  address  this  issue,  we  are  a  little  uncertain 
at  this  point  in  terms  of  what  impact  this  change  would  have  on 
the  overall  CRADA  process.  However,  it  is  a  fact,  and  industry  rep- 
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resentatives  have  confirmed  with  us,  that  having  ownership  and 
control  over  technology  is  important  in  developing  new  products. 

If  I  could  quickly  just  summarize  and  turn  to  some  specifics  of 
what  we  found  when  we  performed  our  audit.  Overall,  the  existing 
royalty-sharing  programs,  as  you  mentioned  in  your  opening  state- 
ment, have  had  little  observable  impact  on  increasing  scientific  in- 
terest in  patenting  since  1986.  At  most  of  the  agencies  that  we 
evaluated  and  statistics  that  we  generated  from  21  Federal  agen- 
cies, the  rate  of  reporting  inventions  showed  no  real  improvement 
after  the  act  established  royalty  sharing.  The  numbers,  quite  frank- 
ly, did  not  look  that  good. 

During  the  period  of  1987  through  1991,  fewer  than  2  out  of  each 
1,000  scientists  received  royalties.  Of  the  roughly  170,000  Federal 
scientists  that  are  out  there,  2,800  reported  inventions  in  hopes  of 
receiving  a  patent.  From  those  hopeful  scientists,  only  300  inven- 
tors benefited  through  royalty  sharing. 

Senator  Rockefeller.  That  is  extraordinary.  That  is  just  mas- 
sive. 

Mr.  Wells.  That  is  what  the  numbers  show. 

Senator  Rockefeller.  I  mean  it  is  just  massive  discouragement. 

Mr.  Wells.  Among  the  reasons  for  this  lack  of  success,  according 
to  the  Federal  scientists  whom  we  talked  with,  was  that  the  small 
financial  rewards  offer  little  incentive  for  scientists  to  really  seek 
patents.  For  example,  after  payroll  deductions,  inventors  often  only 
received  a  few  hundred  dollars  annually  for  each  licensed  inven- 
tion. One  inventor  said  that  all  he  could  do  with  his  annual  royalty 
payment  is  to  treat  his  colleagues  to  pizza. 

We  saw  an  example,  quite  frankly,  where  the  annual  royalty 
check  received  was  for  $8.34.  Some  inventors  did  say  that  receiving 
royalties  of  more  than  a  nominal  sum  would  in  fact  motivate  them 
to  disclose  and  patent  inventions,  and  it  would  also  symbolically 
recognize  the  positive  value  that  the  inventors  ascribe  to  their  own 
inventions. 

We  therefore  recommended  agencies  increase  the  up-front  pay- 
ments that  their  inventors  receive.  We  believe  the  royalty-sharing 
provision  would  be  more  of  an  incentive  if  more  inventors  were  not 
disappointed  in  the  rewards  that  they  were  receiving.  S.  1537,  your 
bill,  addresses  this  goal  by  paying  to  the  inventors  the  sum  of  the 
first  $10,000  in  royalty,  a  substantial  increase. 

The  FTTA  also  intended  that  the  benefits  from  royalty  sharing 
would  extend  beyond  the  inventors  at  the  laboratory  level  to  other 
scientists  in  their  laboratories  as  well.  However,  we  found  that  the 
laboratory's  share  of  invention  income  had  generally  not  been  used 
in  the  manner  that  is  visible  at  the  laboratory  level. 

For  example,  5  of  the  13  agencies  that  received  invention  income 
had  used  or  held  almost  100  percent  of  this  income  to  cover  patent- 
ing, licensing,  and  other  routine  administrative  costs  related  to 
technology  transfer  rather  than  in  ways,  at  the  local  laboratory 
level,  that  were  more  visible  to  the  scientist. 

We  believe  that  placing  a  limit  such  as  S.  1537's  15-percent  max- 
imum on  the  amount  of  invention  income  that  agencies  can  use  for 
administrative-type  expenses  will  in  fact  extend  the  benefits  from 
technology  transfer  and,  in  turn,  we  believe,  as  you  do,  Mr.  Chair- 
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man,  that  will  motivate  laboratory  directors  and  others  to  support 
invention  reporting  and  technology  transfer  activities. 

Concerning  the  question  of  whether  title  to  intellectual  property 
could  be  assigned  or  should  be  assigned  to  the  collaborating  party 
in  exchange  for  reasonable  compensation  to  the  laboratory,  as  S. 
1537  proposes,  we  are  uncertain  what  impact  this  provision  would 
have  on  the  CRADA  process  Governmentwide  at  this  time. 

The  FTTA  gave  Federal  agencies  a  lot  of  flexibility  and  discretion 
during  the  CkADA  negotiations  in  determining  who  would  actually 
receive  title  to  intellectual  property.  Because  we  have  not  fully 
studied  this  issue,  we  are  not  aware  of  the  extent  to  which  compa- 
nies are  today  requesting  title,  or  the  extent  to  which  Federal  lab- 
oratories are  presently  giving  title  to  or  withholding  title  from  the 
collaborators. 

In  fairness,  there  is  always  two  sides  to  every  issue.  There  are 
pros  and  cons,  if  you  will.  Industry  representatives  during  our  re- 
view told  us  that  when  a  company  has  free  and  clear  right  to  cap- 
italize the  intellectual  property  arising  from  collaborative  efforts 
with  Federal  laboratories,  it  is  definitely  more  likely  that  the  com- 
pany will  undertake  that  tremendous  expense  of  bringing  that  kind 
of  a  technology  at  its  early  stage  to  the  marketplace. 

They  also  said  that  because  many  R&D  collaborators  at  Federal 
laboratories  are  involved  in  very  generic  and  early  development  of 
technologies,  future  potential  applications  may  not  be  known  at  the 
time  that  the  CRADA's  are  begun. 

On  the  one  hand,  companies  do  not  want  to  further  preclude  op- 
tions for  their  commercial  use  of  the  technology.  On  the  other 
hand,  laboratory  officials  noted  to  us  that  if  a  company  takes  title 
to  the  intellectual  property,  the  underlying  technology  may  not  be 
fully  utilized,  because,  for  example,  the  company  may  adapt  that 
technology  only  to  its  own  product  lines,  or  potential  applications 
to  other  fields  of  use  may  go  unexplored  and  undeveloped,  and  I 
know  you  have  a  provision  in  your  bill  for  march-in  rights  which 
may  address  some  of  those  concerns. 

On  a  related  issue,  some  agency  officials  also  pointed  out  to  us 
that  assigning  title  to  intellectual  property  to  the  collaborator  in 
exchange  for  reasonable  compensation  may  in  fact  not  speed  up 
CRADA  negotiation  timeframes. 

In  practice,  the  time  now  taken  to  negotiate  who  holds  the  title 
may  simply  be  replaced  by  the  time  taken  to  negotiate  the  amount 
of  compensation  that  can  be  agreed  to  that  is  reasonable.  In  some 
earlier  work  we  were  doing  in  CRADA  development,  particularly  in 
the  Department  of  Energy,  it  was  not  unusual  to  see  some  of  those 
negotiations  taking  up  to  2  years. 

Since  we  have  not  fully  studied  the  issue,  I  guess  at  this  point 
it  would  be  fair  to  say  it  is  less  clear  what  that  impact  would  be 
in  assigning  title  for  intellectual  property  to  the  collaborators,  and 
perhaps  the  panel  members  here  at  the  table  today  from  private 
industry  could  share  their  views,  being  closer  to  that  particular 
issue. 

Mr.  Chairman,  in  conclusion,  we  believe  that  your  amendments 
that  propose  to  give  Federal  inventors  a  substantial  up-front  por- 
tion of  the  income  received  by  the  agency  or  the  laboratory,  and 
limiting  the  amount  of  invention  income  that  can  be  used  tor  ad- 
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ministrative  purposes,  are  very  important  steps  to  encourage  tech- 
nology transfer  from  Federal  labs. 

This  concludes  my  statement.  I  will  be  glad  to  answer  questions 
at  the  completion  of  the  panel. 

[The  prepared  statement  of  Mr.  Wells  follows:] 

Prepared  Statement  of  Jim  Wells 

We  are  pleased  to  be  here  to  discuss  the  results  of  our  December  1992  report, 
"Technology  Transfer:  Barriers  Limit  Royalty  Sharing's  Effectiveness"  (GAO/RCED- 
93-6)  as  tney  relate  to  Senate  Bill  1537,  the  Technology  Commercialization  Act  of 
1993,  which  would  amend  the  Stevenson-Wydler  Technology  Innovation  Act  of  1980. 
As  you  know,  the  Federal  Technology  Transfer  Act  (FTTA)  of  1986  amended  this 
act  by  among  other  things  establishing  royalty  sharing.  Royalty  sharing  is  intended 
to  provide  an  incentive  for  scientists  and  government-employee  inventors  at  over 
700  federal  laboratories  to  report,  develop,  and  help  license  inventions  with  commer- 
cial potential.  The  1986  act  also  established  Cooperative  Research  and  Development 
Agreements  (CRADAs)  to  encourage  U.S.  industry  and  federal  laboratories  to  col- 
laborate on  research  and  development  of  mutual  interest  and  to  license  commer- 
cially-useful inventions. 

For  today's  hearing,  you  asked  us  to  comment  on  S.  1537's  provisions  to  (1)  re- 
ward laboratory  inventors  with  substantial  up-front  royalty  payments  from  inven- 
tion income,  (2)  place  some  limitation  on  the  amount  of  the  remaining  income  that 
is  used  for  "payment  of  expenses  incidental  to  the  administration  and  licensing  of 
intellectual  property,"  and  (3)  assign  title  to  intellectual  property  arising  from  a 
CRADA  to  the  collaborators  in  exchange  for  reasonable  compensation  to  the  labora- 
tory. In  addition,  we  would  like  to  discuss  certain  procedural  impediments  to  patent- 
ing inventions  noted  in  our  report,  which  may  continue  to  limit  the  effectiveness  of 
incentives  for  technology  transfer  at  some  federal  laboratories. 

In  summary,  Mr.  Chairman,  we  support  the  bill's  provisions  to  increase  the  up- 
front royalty  payments  to  inventors  and  place  a  limitation  on  the  amount  of  remain- 
ing income  used  for  nonscientific  purposes.  We  believe  that  these  provisions  clearly 
address  our  report's  findings  and  recommendations  and  should  stimulate  federal  sci- 
entists' interest  in  reporting  inventions,  and  motivate  laboratory  directors  to  encour- 
age technology  transier.  Regarding  the  issue  of  assigning  title  to  intellectual  prop- 
erty to  CRADA  collaborators,  because  our  report  did  not  address  this  issue,  we  are 
uncertain  what  impact  this  change  would  have  on  the  overall  CRADA  process.  How- 
ever, industry  representatives  told  us  that  having  ownership  and  control  over  tech- 
nology is  important  in  developing  new  products,  m  addition,  there  are  certain  proce- 
dural impediments,  such  as  the  lack  of  ready  access  to  advice  on  patenting  inven- 
tions or  the  slow  and  arbitrary  nature  of  selecting  inventions  to  patent,  that  con- 
tinue to  be  a  detriment  to  incentives  for  technology  transfer  at  federal  laboratories. 

BACKGROUND 

Prior  to  the  enactment  of  FTTA,  federal  law  generally  required  that  royalty  in- 
come, received  under  agency  agreements  that  licensed  patents,  had  to  be  turned 
over  to  the  U.S.  Treasury  and  could  not  be  retained  by  the  agency.  However,  the 
Department  of  Commerce's  National  Technical  Information  Service,  which  licenses 
inventions  for  many  agencies,  had  previously  initiated  a  small  awards  program  that 
typically  paid  the  inventor  the  greater  of  $300  or  15  percent  of  the  invention  income 
eachyear,  generally  up  to  a  maximum  of  $10,000. 

FTTA  expanded  this  initial  royalty-sharing  program.  Recognizing  the  diverse  na- 
ture of  the  over  700  federal  laboratories,  the  Congress  authorized  each  agency  to 
select  its  own  formula  for  allocating  invention  income  between  the  inventor  and  the 
laboratory  as  long  as  the  inventor  (or  co-inventors),  during  any  one  fiscal  year,  re- 
ceived at  least  15  percent  of  the  invention  income  up  to  $100,000  for  each  inventor. 
The  act  also  requires  that  the  balance  of  invention  income  go  back  to  the  labora- 
tories— with  the  majority  share  going  to  the  laboratory  where  the  invention  oc- 
curred— for  payment  of  expenses  incidental  to  the  administration  and  licensing  of 
inventions;  rewards  for  laboratory  employees;  scientific  exchange  among  agency  lab- 
oratories; or  education  and  training  consistent  with  the  R&D  mission,  and  for  other 
activities  that  increase  the  licensing  potential  of  technology. 

Typically,  a  federal  inventor  must  first  report  an  invention  by  requesting  and 
completing  a  document  known  as  an  invention  disclosure.  Submission  of  this  docu- 
ment usually  marks  the  first  time  the  agency's  management  is  made  aware  of  a  sci- 
entist's interest  in  patenting.  Then,  technical  reviews  are  conducted,  patent  records 
are  searched  to  identify  any  previous  patents  for  the  invention,  and  an  application 
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is  filed  with  the  U.S.  Patent  and  Trademark  Office.  Finally,  the  agency  is  fi-ee  to 
license  the  patent  for  the  invention  to  one  or  more  companies. 

The  entire  technology  transfer  process — from  research  to  royalties — normally 
takes  many  years  from  beginning  to  end  and  can  come  to  an  abrupt  halt  at  any 
number  of  places  along  the  way.  Some  research  can  yield  inventions,  some  inven- 
tions can  be  patented,  and  some  patents  can,  in  turn,  be  licensed.  However,  royal- 
ties cannot  be  shared  unless  (1)  the  inventor  reports  the  invention  on  an  invention 
disclosure,  (2)  the  federal  agency  is  able  to  license  the  patent  or  patent  application 
to  a  company,  (3)  a  customer  buys  the  product  from  the  company,  and  (4)  the  com- 
pany or  licensee  annually  returns  royalties,  at  the  agreed  rate,  to  the  licensing  fed- 
eral agency. 

INCREASING  SCIENTISTS'  INTEREST  IN  PATENTING 

Overall,  we  found  that  the  existing  royalty-sharing  programs  have  had  little  ob- 
servable impact  on  increasing  scientists'  interest  in  patenting.  At  14  of  the  21  agen- 
cies we  evaluated,  the  rate  of  reporting  inventions  showed  no  real  improvement 
after  the  act  established  royalty  sharing.  Real  improvement  in  reporting  rates  at  six 
of  the  seven  other  agencies  could  be  attributed  to  the  effects  of  scientific  or  legal 
activities,  or  other  legislation  on  patenting  that  preceded  or  coincided  with  FTTA 
rather  than  to  the  implementation  of  royalty  sharing. 

Among  the  reasons  for  this  lack  of  success,  according  to  the  federal  scientists 
whom  we  talked  with,  was  that  small  financial  rewards,  such  as  those  paid  under 
some  royalty-sharing  programs,  offer  little  incentive  for  the  scientists  to  seek  pat- 
ents. For  example,  after  payroll  deductions,  inventors  often  received  only  a  few  hun- 
dred dollars  annually  for  each  licensed  invention.  We  found  (1)  the  royalty-sharing 
formulas  selected  by  17  of  the  21  agencies  often  limit  royalties  that  inventors  can 
receive,  (2)  the  total  income  from  most  inventions  falls  below  $10,000  annually,  and 
(3)  more  than  one  inventor  is  typically  responsible  for  an  invention. 

In  addition,  we  found  that  many  inventors  held  little  expectation  that  their  inven- 
tions would  be  licensed  or  commercially  successful  enough  to  produce  royalties.  Nev- 
ertheless, some  inventors  did  say  that  receiving  royalties  of  more  than  nominal 
sums  would  motivate  them  to  disclose  and  patent  inventions  and  would  symbolically 
recognize  the  positive  value  that  inventors  ascribed  to  their  own  inventions.  Thus, 
in  our  December  1992  report,  we  recommended  that  agencies  employ  a  threshold- 
style  royalty-sharing  formula  that  would  increase  the  up-front  payments  that  their 
inventors  receive.  We  believe  that  royalty  sharing  would  be  a  more  effective  incen- 
tive if  fewer  inventors  were  disappointed  in  the  rewards  they  receive.  S.  1537  would 
implement  our  recommendation  by  paying  to  the  inventor(s)  the  sum  of  the  first 
$10,000  in  royalties  and  15  percent  of  any  additional  royalty  income  less  certain 
R&D  laboratory  expenses. 

MOTIVATING  LABORATORY  DIRECTORS  TO  ENCOURAGE  INVENTION  REPORTING 

FTTA  also  intended  that  the  benefits  from  royalty  sharing  would  extend  beyond 
the  inventor(s)  to  other  scientists  at  the  laboratories  as  well.  However,  we  found 
that  the  laboratory's  share  of  invention  income  has  generally  not  been  used  in  a 
manner  that  is  visible  or  tangibly  benefits  potential  inventors.  For  example,  be- 
tween 1987  and  1990,  5  of  the  13  agencies  that  received  invention  income  had  used, 
or  held,  almost  100  percent  of  this  income  to  cover  patenting,  licensing,  and  other 
routine  administrative  costs  related  to  technology  transfer,  rather  than  in  ways 
more  visible  to  laboratory  scientists.  In  the  most  notable  case,  NIH  used  80  percent, 
or  $20.1  million  of  its  AIDS  test  kit  income,  to  settle  an  invention  ownership  dispute 
on  the  basis  that  such  expenses  could  be  considered  "incidental  to  the  administra- 
tion and  licensing  of  inventions"  under  the  FTTA.  Although  the  AIDs  test  kit  case 
is  the  largest  single  example  of  the  use  of  invention  income  to  pay  for  administra- 
tive-type expenses,  similar  uses  for  such  income  at  other  agencies  have  left  their 
laboratory  directors  with  little  or  no  visible  benefits  from  royalty  sharing. 

Agency  officials  acknowledged  that  laboratory  directors  are  less  likely  to  encour- 
age invention  reporting  when  the  cost  of  patenting  increasingly  consumes  funds  that 
could  be  used  to  enhance  research  activities  at  their  laboratories.  Decisions  to  spend 
all  of  the  laboratoiy's  share  of  invention  income  for  "things  outside  of  research,'  one 
laboratory  director  said,  were  "just  not  right."  Another  director  said  that  he  did  not 
want  to  see  an  increase  in  the  number  of  scientists  requesting  patents  as  long  as 
the  cost  of  processing  patents  was  subtracted  from  his  laboratory's  research  budget 
and  he  saw  no  direct  benefit  from  the  laboratory's  share  of  the  royalties. 

To  ensure  that  the  agencies  share  invention  income  with  the  laboratories  in  a 
manner  that  creates  visiole  and  tangible  benefits  to  potential  inventors,  our  report 
suggested  that  the  Congress  consider  more  specifically  defining  "expenses  incidental 
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to  the  administration  and  licensing  of  inventions."  We  believe  that  placing  a  limit, 
such  as  S.  1537's  15-percent  maximum,  on  the  amount  of  invention  income  that 
agencies  can  use  for  administrative-type  expenses  will  extend  the  benefits  from 
technology  transfer  and,  in  turn,  motivate  laboratory  directors  and  others  to  support 
invention  reporting  and  technology  transfer  activities. 

ASSIGNING  TITLE  TO  INTELLECTUAL  PROPERTY 

Concerning  the  question  of  whether  title  to  intellectual  property  should  be  as- 
signed to  the  collaborating  party  in  exchange  for  reasonable  compensation  to  the 
laboratory,  as  S.  1537  proposes,  we  are  uncertain  what  impact  this  provision  would 
have  on  the  CRADA  process,  government-wide  at  this  time.  The  FTTA  gave  federal 
agencies  considerable  flexibility  and  discretion  during  CRADA  negotiations  in  deter- 
mining who  should  receive  title  to  intellectual  property.  Because  we  have  not  fully 
studied  this  issue,  we  are  not  aware  of  the  extent  to  which  companies  are  requesting 
title,  or  the  extent  to  which  federal  laboratories  are  presently  giving  title  to,  or  with- 
holding title  from,  their  collaborators. 

Industry  representatives  told  us,  however,  that  when  a  company  has  "free  and 
clear  right  to  capitalize  on  the  intellectual  property"  arising  from  collaborative  ef- 
forts with  federal  laboratories,  it  is  more  hkely  to  undertake  the  expenses  of  bring- 
ing technology  to  the  marketplace.  They  also  said  that  because  many  R&D  collabo- 
rations at  federal  laboratories  are  involved  with  generic,  or  early  development  of, 
technologies,  ftiture  potential  applications  may  not  be  known  when  the  CRADA  is 
finalized.  On  the  one  hand,  companies  do  not  want  to  preclude  future  options  for 
their  commercial  use  of  the  technology.  On  the  other  hand,  laboratory  officials  noted 
that  if  a  company  takes  title  to  the  intellectual  property,  the  underlying  technology 
may  not  be  fully  utilized  because,  for  example,  the  company  may  adapt  that  tech- 
nology only  to  its  own  product  lines  while  px)tential  applications  to  other  fields  of 
use  may  go  unexplored  and  undeveloped. 

Some  agency  officials  pointed  out  that  assigning  title  to  intellectual  property  to 
the  collaborator  in  exchange  for  reasonable  compensation,  may  not  speed  up  CRADA 
negotiations  time-frames.  In  practice,  the  time  taken  now  to  negotiate  who  holds  the 
title  may  simply  be  replaced  by  the  time  taken  to  negotiate  the  amount  of  com- 
pensation that  is  considered  reasonable. 

DEAUNG  WITH  OTHER  PROCEDURAL  IMPEDIMENTS 

Finally,  as  we  noted  in  our  report,  agencies  have  done  little  to  remove  various  ex- 
isting procedural  impediments  to  an  inventor's  pursuit  of  a  patent.  Although  S.  1537 
does  not  address  these  impediments,  we  remain  concerned  about  them.  For  example, 
many  scientists  said  they  had  little  training  or  ready  access  to  advice  and  informa- 
tion about  what  constitutes  patentable  subject  matter  and  how  to  determine  the 
commercial  desirability  of  their  inventions.  Scientists  said  that  now,  compared  with 
15  or  20  years  ago,  fewer  patent  advisers  are  available  to  visit  them  in  their  labora- 
tories and  assess  the  patentability  of  their  on-going  research.  One  scientist  said  that 
researchers  at  his  laboratory  had  no  personal  contact  with  patent  advisers.  Another 
scientist  said  that  getting  a  patent  requires  the  support  of  someone  who  is  available 
to  "walk  you  through  the  process." 

Many  scientists  also  voiced  many  complaints  about  how  slow,  arbitrary,  and  some- 
times biased  their  agencies  were  in  selecting  inventions  to  patent.  Although  some 
agencies  have  established  standing  committees  that  meet  regularly  to  evaluate  in- 
ventions to  be  patented,  other  agencies  have  ad  hoc  groups  of  technical  personnel 
that  meet  irregularly.  One  scientist  characterized  his  agency  as  a  "Never  Never 
Land"  because  it  took  so  long  to  respond  to  his  invention  disclosure.  He  added,  "If 
you  [the  inventor]  are  real  aggressive,  you  can  get  it  to  the  patent  office  in  a  year 
and  a  half.  *  *  ♦  It's  outrageous." 

To  deal  with  these  concerns,  our  report  recommended,  among  other  things,  that 
heads  of  agencies  (1)  provide  more  information  and  training  for  laboratory  scientists 
on  the  kind  of  subject  matter  that  is  patentable  and  on  the  approach  that  is  appro- 
priate for  evaluating  an  invention's  commercial  demand,  and  (2)  establish  proce- 
dures for  the  timely  and  consistent  selection  of  inventions  for  patenting. 

CONCLUSIONS 

Mr.  Chairman,  we  believe  the  amendments  being  proposed  to  (1)  give  federal  in- 
ventors a  substantial  up-front  portion  of  the  income  received  by  the  agency  or  lab- 
oratory for  the  intellectual  property  and  (2)  limit  the  amount  of  invention  income 
that  can  be  used  for  "expenses  incidental  to  the  administration  and  licensing  of  in- 
ventions" are  very  important  steps  to  further  encourage  technology  transfer  at  fed- 
eral laboratories.  However,  since  we  have  not  fully  studied  the  issue,  it  is  less  clear 
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to  us  what  the  impact  would  be  of  assigning  title  for  intellectual  property  to  the 
collaborator.  We  remain  concerned  that  agencies  are  still  not  adequately  addressing 
certain  other  procedural  impediments  to  royalty  sharing  at  the  laboratories  identi- 
fied in  our  December  1992  report.  If  these  agency  impediments  are  not  addressed 
by  management,  any  future  evaluations  of  incentives,  such  as  royalty  sharing,  may 
show  a  similar  lack  of  real  impact  regardless  of  what  other  changes  are  made  to 
the  law. 

Mr.  Chairman,  this  concludes  my  statement.  I  would  be  happy  to  respond  to  any 
questions  you  or  the  members  of  the  Subcommittee  may  have. 


["Technology  Transfer:  Barriers  Limit  Royalty  Sharing's  Effectiveness,"  by  GAO 
may  be  found  in  the  committee's  files.] 

Senator  Rockefeller.  We  will  do  that  when  we  finish  with  the 
panel,  but  I  just  need  to  say  loudly  and  clearly  that  we  could  not 
have  done  this  without  the  help  that  you  have  given  us.  You  have 
been  really,  absolutely  terrific  on  it,  and  I  am  grateful  to  you  and 
all  the  people  that  helped  you. 

Mr.  Wells.  Thank  you  for  those  kind  remarks. 

Senator  Rockefeller.  Dr.  MacLachlan,  your  name  must  be  mis- 
spelled as  much  as  mine  is.  I  am  very  anxious  to  hear  your  testi- 
mony. 

STATEMENT  OF  DR.  ALEXANDER  MacLACHLAN,  SENIOR  VICE 

PRESIDENT,  DUPONT  CO. 

Dr.  MacLachlan.  I  also  get  middle  initials  added.  People  do  not 
like  to  believe  you  do  not  have  a  middle  initial. 

Senator  Rockefeller,  distinguished  members  of  the  subcommittee, 
my  name  is  Al  MacLachlan.  I  am  senior  vice  president  for  research 
and  development  at  the  DuPont  Co.  We  are  the  Nation's  largest 
and  oldest  of  what  are  known  as  diversified  chemical  companies, 
and  it  is  the  diversified  large  companies  in  the  chemical  industry 
that  do  most  of  the  research  for  new  materials. 

We  manufacture  and  largely  invented  one  of  the  world's  largest 
portfolios  of  advanced  materials,  including  specialty  chemicals  fi- 
bers, ceramics,  polymers,  composites,  and  even  products  based  on 
biotechnology.  In  addition,  we  are  a  major  supplier  of  crop  protec- 
tion chemicals,  specialized  materials  that  are  critical  for  the  elec- 
tronics industry  and  photographic  films,  and  products  for  the 
health  and  commercial  printing  industries. 

I  am  responsible  for  directing  annual  research  and  development 
expenditures  of  about  $1,300,000,000,  and  over  my  career  of  36 
years  plus  now  I  have  become  intimately  familiar  with  the  risks, 
rewards,  and  time  associated  with  bringing  in  new  products  and 
processes  and  new  businesses  to  the  marketplace. 

DuPont  employs  125,000  people  worldwide,  and  has  90,000  here 
in  the  United  States.  Our  thousands  of  products,  literally  thou- 
sands of  products  feed  and  enable  all  the  large  systems  integrators 
such  as  aerospace  construction,  automotive,  electronics,  and  de- 
fense, and  of  course  the  millions  they  employ.  We  provide  and  often 
innovate  the  building  blocks  for  growth,  jobs,  and  quality  of  life. 

As  a  whole,  the  chemical  industry  is  one  of  our  country's  most 
successful  industries,  and  has  been  for  decades.  It  employs,  over  1 
million  people,  and  positively  contributes  more  than  $18  billion  to 
our  international  balance  of  payments. 
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Mr.  Chairman,  I  am  here  today  to  speak  in  support  of  S.  1537, 
which  would  amend  the  Stevenson-Wydler  Technology  Innovation 
Act  of  1980,  and  I  would  like  to  compliment  you  and  your  commit- 
tee, on  your  leadership  in  this  area  and  also  in  the  area  of  product 
liability  reform,  both  of  which  are  essential  components  to  make 
America  competitive  in  the  world  marketplace. 

Through  my  testimony  today,  I  would  like  to  help  establish  that 
this  will  encourage  more  extensive  participation  of  companies  like 
DuPont  in  cooperative  research  and  development  agreements  and 
speed  the  commercialization  of  the  U.S.  advanced  technologies. 

In  my  36  years  with  DuPont,  most  of  it  in  research,  I  have  never 
experienced  a  business  environment  quite  like  the  one  we  have 
today.  While  our  R&D  capabilities  are  second  to  none  in  the  world, 
U.S.  industry  faces  enormous  technology  and  financial  challenges 
to  stay  ahead  of  highly  capable  global  competitors,  to  improve  the 
quality  of  the  products  and  services  that  we  have,  and  to  operate 
in  an  environmentally  acceptable  manner. 

At  DuPont,  I  am  confident  we  will  meet  the  challenges  on  prod- 
uct and  process  innovation.  We  invested  more  than  $4.5  billion  in 
capital  projects  last  year,  of  which  more  than  $1.3  billion  went  into 
efforts  to  improve  our  environmental  performance. 

With  R&D  costs  rising,  and  with  competitive  pressure  squeezing 
profitability,  we  have  been  looking  for  collaborative  efforts  to  better 
leverage  our  resources  and  substantive  partnerships  with  Govern- 
ment laboratories  through  CRADA's  could  be  a  major  source  of 
such  leverage,  but  the  establishment  of  a  CRADA  is,  as  we  have 
been  hearing  here,  and  also  from  our  point  of  view,  often  difficult. 

In  many  cases,  it  has  taken  well  over  a  year  to  negotiate  a  suc- 
cessful CRADA,  and  because  current  law  gives  Grovernment  labora- 
tories an  option  to  claim  ownership  to  technology  developed  jointly 
by  a  laboratory  and  a  private  research  partner,  we  have  restricted 
ourselves  more  or  less  to  generic  technologies. 

At  last  count,  DuPont  had  16  active  CRADA's  and  about  12 
under  negotiation  with  various  national  and  Federal  laboratories. 
By  generic  technology  partnerships,  I  mean  our  activities  have 
been  limited  to  fundamental  research,  precompetitive,  if  you  will, 
utilization  of  sophisticated  computing  facilities,  molecular  and  proc- 
ess modeling,  and  advanced  analytical  equipment. 

This  is  extremely  important  and  is  the  reason  why  we  have  so 
many  CRADA's,  but  I  would  also  like  to  see  us  working  as  well  in 
core  areas  that  aim  to  make  chemicals  and  new  products  in  new 
and  more  efficient  ways.  But  such  research  would  require  a  larger 
commitment  from  the  Government  laboratories  and  significantly 
larger  resources  from  DuPont.  Intellectual  property  rights  imme- 
diately become  an  issue.  We  simply  cannot  make  the  required  in- 
vestment without  some  assurance  that  we  will  have  freer  commer- 
cialization rights  in  any  resulting  technology  developments. 

Let  me  give  you  a  couple  of  examples. 

Senator  Rockefeller.  Are  you  satisfied  that  under  this  bill  you 
would  have  full  such  use? 

Dr.  MacLachlan.  I  believe  so.  Clearly,  as  the  gentlemen  on  my 
right  indicated,  it  is  going  to  be  a  negotiation  process,  and  probably 
will  take  quite  a  long  time,  but  at  least  we  know  we  are  going  to 
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end  up  with  something  substantive,  and  with  time  it  should  short- 
en. That  is  the  way  I  look  at  it. 

A  couple  of  examples.  We  have  been  working  through  individual 
secrecy  agreements  with  both  Sandia  and  Los  Alamos  Laboratories 
for  some  time  now  on  diamond-deposited  materials  and  the  process 
development  steps.  We  wanted  to  pool  resources  through  a  CRADA 
but  we  became  bogged  down  in  negotiations  over  who  would  own 
the  intellectual  property  rights  of  the  resulting  products.  We  lost 
at  least  6  months  of  research  time  and  ended  up  settling  for 
nonexclusive  rights  with  the  right  to  negotiate  for  exclusive  rights 
at  a  later  date. 

Additionally,  because  of  current  practices,  we  had  to  have  sepa- 
rate preexisting  secrecy  agreements  in  addition  to  the  CRADA,  and 
some  Government  lab  employees  are  constrained  as  to  how  they 
can  do  their  jobs.  Now,  we  are  trying  to  resolve  this,  but  if  intellec- 
tual property  rights  were  more  clearly  available  to  us,  we  could  af- 
ford to  take  more  risk  as  the  research  proceeded. 

Senator  Rockefeller.  But  is  not  part  of  the  lesson  of  your  state- 
ment also — and  I  apologize  to  my  colleague  for  interrupting,  as  I 
do  to  you,  sir — that  in  spite  of  all  of  these  difficulties,  in  spite  of 
the  hassles,  in  spite  of  the  certainty  of  not  being  able  to  get  the 
level  of  ownership,  et  cetera,  out  of  this  that  you  want,  you  still  are 
going  ahead,  plowing  ahead,  trying  to  get  the  best  you  can?  That 
is  an  extraordinary  statement. 

Dr.  MacLachlan.  Absolutely,  and  in  this  case  it  is  such  early 
stage  technology,  and  technology  that  we  are  so  uncertain  about 
what  it  will  do,  and  at  the  same  time  seems  to  have  a  lot  of  prom- 
ise. It  is  worth  the  risk.  This  is  the  way  we  look  at  it. 

Senator  Rockefeller.  Worth  the  risk,  even  though  under 
present  law  you  do  not  walk  out  of  there  with  anything  exclusive 
at  all? 

Dr.  MacLachlan.  That  is  correct.  Now,  we  are  operating  on  the 
faith  that  we  will  be  able  to  do  that,  and  of  course  we  can  make 
decisions  at  any  time  relative  to  when  it  is  time  to  part  and  focus 
on  the  real  commercialization. 

In  the  second  case,  we  were  asked  by  a  Government  lab  to  be  a 
partner  in  a  CRADA  to  work  in  high -temperature 
superconductivity.  "High-temperature  superconductivity"  has  been 
defined  as  a  critical  technology  for  the  United  States.  It  is  also  in- 
tensely competitive  internationally. 

The  most  definitive  market  forecast  for  superconductivity  was 
jointly  produced  by  a  group  of  corporations  and  organizations  from 
the  United  States,  Japan,  and  Europe  earlier  this  year  in  a  meet- 
ing in  Japan.  It  projected  a  $200  billion  market  opportunity  by 
2020,  growing  up  from  about  $10  billion  in  the  year  2000. 

Now,  whether  you  believe  these  large  numbers  or  not,  they  are 
still  very  large,  and  this  translates  into  hundreds  of  thousands  of 
jobs  if  the  United  States  is  competitive.  In  attempting  to  negotiate 
a  CRADA  with  one  of  the  national  laboratories,  we  were  unable, 
after  6  months  of  negotiation,  to  reach  an  agreement  on  proprietary 
rights  or  to  protect  extensions  of  DuPont  technology  that  we  would 
transfer  to  the  national  laboratories  from  being  freely  transmitted 
to  our  competitors.  In  that  case,  we  did  not  finish  the  CRADA. 
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In  yet  another  instance,  10  partners,  a  consortium  of  4  Govern- 
ment labs  and  6  private  companies,  wanted  to  conduct  research  on 
biotechnical  routes  to  organic  molecules.  Because  of  the  intellectual 
property  rights  issue,  the  CRADA  research  has  different  targets 
than  it  would  if  S.  1537  had  been  in  place.  In  other  words,  we  are 
not  going  for  the  key  ingredient.  We  are  studying  the  basics  of 
making  it. 

Research  conducted  in  a  CRADA  is,  of  course,  of  interest  to  both 
partners,  and  through  the  provisions  of  S.  1537  the  Federal  Grov- 
ernment  would  retain  a  paid-up,  irrevocable  license  for  its  own  use 
of  the  intellectual  property.  The  proposed  bill  would  retain  future 
compensation  from  the  private  sector  partner  and  also  direct  com- 
pensation to  the  laboratory  scientists  who  make  the  discovery. 

In  my  view,  the  proven  track  record  of  commercialization  of  uni- 
versity-developed technology  under  the  provisions  of  the  Bayh-Dole 
act  of  1980  offers  another  compelling  reason  to  amend  the  existing 
law.  The  proposed  legislation  would  encourage  the  commercializa- 
tion of  Government  lao-developed  technology  oy  industry  by  clearly 
addressing  the  intellectual  property  rights  issue. 

The  proposed  legislation  also  complements  the  Department  of 
Energy's  proposed  new  technology  transfer  strategy  for  its  large 
network  of  laboratories  and  facilities  which  should  cut  CRADA 
processing  time  bv  one-half  and  delegate  small  CRADA  authority 
to  the  directors  oi  the  Department's  contractor-owned  laboratories. 

Before  closing,  I  would  like  to  explain  briefly  why  the  assignment 
of  intellectual  property  rights  is  so  important  to  capital-intensive 
industries  like  ours,  the  same  answer,  basically,  that  Dr.  Good 
gave. 

In  the  chemical  industry,  once  research  yields  a  new  idea  and  a 
decision  is  made  to  move  forward  toward  commercialization,  costs 
soar.  Development  costs  typically  run  10  to  20  times  the  cost  of  the 
research,  and  building  a  manufacturing  plant  can  run  into  tens,  if 
not  hundreds  of  millions  of  dollars,  and  require  5  to  10  years  of 
sustained  effort. 

Obviously,  we  cannot  commit  dollars  and  resources  needed  to 
commercialize  new  technology  without  being  certain  our  chances  of 
recovering  our  investment  are  reasonable.  Historically,  we  have 
needed  to  rely  on  good  patents  and  ownership  of  intellectual  prop- 
erty right  to  do  this. 

In  conclusion,  I  believe  the  changes  proposed  in  S.  1537  will  re- 
sult in  both  better  use  of  Government  laboratories,  and  increased 
commercialization  of  CRADA-discovered  technology.  The  need  is 
urgent,  and  our  international  competitiveness  is  at  stake,  and  I 
thank  you  very  much. 

[The  prepared  statement  of  Dr.  MacLachlan  follows:] 

Prepared  Statement  of  Dr.  Alexander  MacLachlan 

Senator  Rockefeller,  Distinguished  Members  of  the  Subcommittee,  my  name  is  Al 
MacLachlan.  I  am  Senior  Vice  President  for  Research  &.  Development  at  the  DuPont 
Company.  We  are  the  nation's  largest  and  oldest  of  what  are  Known  as  diversified 
chemical  companies.  It  is  the  diversified,  large  cornpanies  in  the  chemical  industry 
that  do  most  of  the  research  for  new  materials.  At  EhiPont,  our  exploration  into  ma- 
terials science  has  allowed  us  to  literally  invent  our  way  into  most  of  the  businesses 
DuPont  is  in  today.  We  manufacture  one  of  the  world's  largest  portfolios  of  advanced 
materials  including  specialty  chemicals,  fibers,  polymers,  ceramics,  composites  and 
biotechnology  products.  In  addition,  we  are  a  major  supplier  of  crop  protection 
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chemicals,  materials  critical  for  the  electronics  industry,  and  photographic  films  and 
products  for  the  health  and  commercial  printing  industries. 

I  am  responsible  for  directing  annual  research  and  development  expenditures  of 
about  $1.3  Dillion.  This  is  directed  to  the  search  for  new  knowledge  that  can  serve 
as  the  basis  for  renewal  of  existing  businesses  and  the  building  of  whoDy  new  ones. 
In  more  than  36  years  with  DuPont,  I  have  worked  in  aU  facets  of  this  effort.  I  am 
intimately  familiar  with  the  risks,  rewards  and  time  associated  with  bringing  new 
products,  processes  and  new  businesses  to  the  marketplace. 

DuPont  employs  125,000  people  worldwide  and  has  90,000  here  in  the  United 
States.  We  like  others  in  the  chemical  industry  work  at  the  front  end  of  the  "food 
chain"  for  manufacturing.  Our  products  feed  and  enable  all  the  large  system  inte- 
grators such  as  aerospace,  construction,  automotive,  electronics  and  defense — and 
the  millions  they  employ.  We  provide — and  often  innovate — the  building  blocks  for 
growth,  jobs  and  quality  of  life. 

As  a  whole,  the  chemical  industry  is  one  of  our  country's  most  successful  indus- 
tries. It  employs  more  than  1  million  people  and  positively  contributes  more  than 
$18  billion  to  our  international  balance  of  payments.  The  chemical  industry  has  al- 
ways been  a  capital  intensive  industry,  both  in  R&D  and  plant  con.struction,  and 
the  key  to  our  sustained  ability  to  compete  is  our  ability  to  invent  new  products  and 
processes  that  improve  costs,  quality  and  environmental  performance. 

Mr.  Chairman,  I  am  here  today  to  speak  in  support  of  S.  1537,  which  would 
amend  the  Stevenson-Wydler  Technology  innovation  Act  of  1980.  I  would  like  to 
compliment  you  on  your  leadership  in  this  area,  which  is  so  critical  to  our  country's 
international  competitiveness,  and  is  the  same  kind  of  leadership  that  you  have 
demonstrated  on  product  liability  reform,  another  essential  component  in  making 
America  competitive  in  the  world  marketplace. 

KEY.  POINTS 

Through  my  testimony  today,  I  would  like  to  establish  that  this  bill  would  encour- 
age more  extensive  participation  of  companies  like  DuPont  in  Cooperative  Research 
and  Development  Agreements,  commonly  called  CRADAs,  and  speed  the  commer- 
cialization of  U.S.  advanced  technologies  keys  to  both  our  country's  international 
competitiveness  and  the  creation  of  new,  high  quality  jobs  here  at  home. 

DISCUSSION 

In  my  36  years  with  DuPont — most  of  it  in  research — I  have  never  experienced 
a  business  environment  quite  like  the  one  we  have  today.  While  our  R&D  capabili- 
ties are  second  to  none  in  the  world,  U.S.  industry  faces  enormous  technology  and 
financial  challenges  to  stay  ahead  of  highly  capable  global  competitors,  to  improve 
the  quality  of  our  products  and  services,  and  to  operate  in  an  environmentally  ac- 
ceptable manner. 

At  DuPont,  I'm  confident  that  we  will  meet  these  challenges  in  product  and  proc- 
ess innovation.  About  20  percent  of  the  products  we  sell  today  were  developed  or 
improved  significantly  in  the  last  five  years,  and  we  have  major  process  break- 
throughs under  development  today  in  every  major  business  area.  We  invested  more 
than  $4.5  billion  in  capital  projects  last  year  of  which  more  than  $1.3  billion  went 
into  efforts  to  improve  our  environmental  performance.  This  included  R&D  to  de- 
velop processes  that  don't  create  waste  from  the  outset. 

With  R&D  costs  rising  and  worldwide  competitive  pressure  squeezing  profit- 
ability, we  have  been  looking  for  collaborative  efTorts  to  better  leverage  our  re- 
sources. Substantive  partnersnips  with  government  laboratories  through  CRADAs 
could  be  a  major  source  of  such  leverage.  But  the  establishment  of  a  CRADA  is, 
from  our  point  of  view,  often  difficult.  In  many  cases  it  has  taken  well  over  a  year 
to  negotiate  a  successful  CRADA.  And  because  the  current  law  gives  government 
laboratories  an  option  to  claim  ownership  to  technology  developed  jointly  by  a  lab- 
oratory and  a  private  research  partner,  we  have  restricted  ourselves  to  generic  tech- 
nologies. There  is  no  incentive  to  do  anything  other  than  general  research.  There 
is  no  question  that  complications  over  intellectual  property  rights  are  often  the  main 
sticking  point  during  CRADA  negotiations. 

At  last  count,  DuPont  had  at  least  16  active  CRADAs  and  at  least  12  under  nego- 
tiation with  various  national  and  federal  laboratories.  By  generic  technology  part- 
nerships, I  mean  our  activities  have  been  limited  to  fundamental  research,  utiliza- 
tion 01  sophisticated  computers,  molecular  and  process  modeling  and  advanced  ana- 
lytical equipment.  I  would  like  to  see  us  working  as  well  in  core  areas  that  aim  to 
make  chemicals  and  new  products  in  new  and  more  efficient  ways.  But  such  re- 
search would  require  a  larger  commitment  from  the  government  laboratories  and 
significantly  larger  resources  from  DuPont.  Intellectual  property  rights  immediately 
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become  a  issue.  We  simply  cannot  make  the  required  investment  without  some  as- 
surance that  we  will  have  freer  commercialization  rights  in  any  resulting  technology 
developments. 

Let  me  give  you  a  few  examples  of  our  experience  to  date  with  the  CRADAs  we 
have. 

•  We've  been  working  through  individual  secrecy  agreements  with  both  Sandia 
and  Los  Alamos  laboratories  for  some  time  now  on  diamond  coated  materials  and 
the  process  development  steps.  We  wanted  to  pool  resources  through  a  CRADA,  but 
we  became  bogged  down  in  negotiations  over  who  would  own  the  intellectual  prop- 
erty rights  of  tne  resulting  products.  We  lost  six  months  of  research  time  and  ended 
up  settling  for  non-exclusive  rights  with  the  right  to  negotiate  for  exclusive  rights 
at  a  later  date.  Additionally,  because  of  current  practices,  we  need  to  have  separate, 

f)re-existing  secrecy  agreements  in  addition  to  the  CRADA,  and  some  government 
ab  employees  are  constrained  as  to  how  they  can  do  their  jobs.  We  are  trying  to 
resolve  this,  but  if  intellectual  property  rights  were  more  clearly  available  to  us  we 
could  afford  to  take  more  risk  as  the  research  proceeds. 

•  In  another  case,  we  were  asked  by  a  government  lab  to  be  a  partner  in  a 
CRADA  to  work  on  high  temperature  superconductivity.  High  temperature 
superconductivity  has  been  defined  as  a  critical  technology  for  the  U.S.  It  is  also 
intensely  competitive  internationally.  The  most  definitive  market  forecast  for 
superconductivity  was  jointly  produced  by  many  corporations  and  organizations 
from  the  U.S.,  Japan  and  Europe  earlier  this  year.  It  projects  a  $200  billion  market 
opportunity  by  2020,  growing  from  $10  billion  in  the  year  2000.  This  translates  into 
hundreds  of  thousands  of  jobs  if  the  U.S.  is  competitive.  In  attempting  to  negotiate 
a  CRADA  with  one  of  the  national  laboratories  we  were  unable,  after  six  months 
of  negotiation,  to  reach  an  agreement  on  proprietary  rights  or  to  protect  extensions 
of  DuPont  technology  that  we  would  transfer  to  the  national  laboratories  from  being 
freely  transmitted  to  our  competitors. 

•  In  yet  another  instance  10  partners — a  consortium  of  four  government  labs  and 
six  private  companies — wanted  to  conduct  research  on  biotechnical  routes  to  organic 
molecules.  Because  of  the  intellectual  property  rights  issue,  the  CRADA  research 
has  different  targets  than  it  would  if  S.  1537  had  been  in  place. 

Research  conducted  in  CRADAs  is,  of  course,  of  interest  to  both  partners  and 
through  the  provisions  in  S.  1537  the  federal  government  would  retam  a  paid-up, 
irrevocable  license  for  its  own  use  of  the  intellectual  property.  The  proposed  bill 
would  retain  future  compensation  from  the  private  sector  partner  and  also  direct 
that  compensation  to  the  laboratory  scientist  who  made  the  discovery. 

In  my  view,  the  proven  track  record  of  commercialization  of  university-developed 
technology  under  the  provisions  of  the  Bayh-Dole  Act  of  1980  offers  another  compel- 
ling reason  to  amend  the  existing  law.  The  proposed  legislation  would  encourage  the 
commercialization  of  government  lab-developed  technology  by  industry  by  clearly 
addressing  the  intellectual  property  rights  issue.  The  proposed  legislation  also  com- 
pliments the  Department  of  Energy's  proposed  new  technology  transfer  strategy  for 
its  large  network  of  laboratories  and  facilities,  which  should  cut  CRADA  processing 
time  by  half  and  delegate  small  CRADA  authority  to  the  directors  of  the  depart- 
ment's contractor-owned  laboratories. 

Before  closing,  I'd  like  to  explain  briefly  why  the  assignment  of  intellectual  prop- 
erty rights  is  so  important  to  capital  intensive  industries  like  ours.  In  the  chemical 
industry,  once  research  yields  a  new  idea  and  a  decision  is  made  to  move  forward 
toward  commercialization,  costs  soar.  Development  costs  typically  run  10  to  20 
times  the  cost  of  the  research,  and  building  the  manufacturing  plant  can  run  into 
tens  if  not  hundreds  of  millions  of  dollars,  and  require  five  to  ten  years  of  sustained 
effort.  Obviously,  we  cannot  commit  the  dollars  and  resources  needed  to  commer- 
cialize new  technology  without  being  certain  of  our  chances  of  recovering  our  invest- 
ment. Historically  we  have  needed  to  rely  on  good  patents  and  ownership  of  intellec- 
tual property  right  to  do  this. 

In  conclusion,  I  believe  the  changes  proposed  in  S.  1537  will  result  in  both  better 
use  of  government  laboratories  and  increased  commercialization  of  CRADA-discov- 
ered  technology.  The  need  is  urgent.  Our  international  competitiveness  is  at  stake. 
Thank  you  for  the  opportunity  to  share  my  views. 

Senator  Rockefeller.  Thank  you,  Dr.  MacLachlan.  You  know, 
I  have  got  to  say,  I  am  sitting  here  very  impressed.  I  mean,  here 
is  the  biggest,  as  far  as  I  am  concerned,  the  biggest  chemical  com- 
pany. You  certainly  are  in  West  Virginia.  You  have  been  at  this, 
you  said,  for  36  years.  All  that  time  has  been  in  research. 
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Dr.  MacLachlan.  Almost  all.  I  have  been  in  business  for  about 
7  years.  I  have  run  businesses. 

Senator  Rockefeller.  Well,  we  will  reduce  it  to  30  years,  then. 
That  is  a  long  time,  and  you  are  in  the  private  sector.  My  guess 
is  you  do  not  wake  up  every  morning  thinking  about,  gee,  I  wonder 
what  the  Federal  Government  is  going  to  do  for  me  today?  It  is 
probably  what  the  Federal  Government  is  going  to  do  to  me  today, 
and  you  are  saying,  this  is  a  good  deal.  This  bill  would  make  us 
in  the  private  sector  more  aggressive. 

I  am  commercializing.  I  should  not  do  that.  Mr.  Ostfeld,  you  are 
on,  sir. 

STATEMENT  OF  DAVID  OSTFELD,  VICE  PRESIDENT,  CAREER 
ACTIVITIES  COUNCIL,  INSTITUTE  OF  ELECTRICAL  AND 
ELECTRONICS  ENGINEERS 

Mr.  Ostfeld.  Let  me  commercialize  for  you,  then.  My  name  is 
Dave  Ostfeld.  I  am  a  volunteer  speaking  on  behalf  of  the  240,000 
engineers  and  scientists  who  are  U.S.  members  of  the  Institute  of 
Electrical  and  Electronics  Engineers.  The  last  time  I  was  here  I 
had  2  minutes.  I  am  going  to  try  to  limit  it  to  7  this  time. 

We  are  very  much  in  favor  of  the  bill.  Frankly,  it  yields  rewards 
to  the  laboratory  scientists  and  engineers  for  CRADA's,  whether 
they  are  with  a  GOGO  or  GOCO.  That  is  new  and  that  is  terrific. 
It  promotes  CRADA's  through  greater  assignment  rights  and  use 
of  compensation  from  CRADA's  for  the  producing  laboratories  to 
generate  more  CRADA's,  something  that  the  laboratories  miss  now 
because  sometimes  they  do  not  have  enough  funds  for  all  the 
CRADA's  that  approach  them. 

Further,  it  protects  the  domestic  preference  explicitly  by  march- 
in  rights,  which  at  least  some  of  the  laboratories  have  some  temer- 
ity about,  but  it  also  implicitly  promotes  domestic  preference  by  re- 
serving intellectual  property  rights  arising  solely  from  the  efforts 
of  laboratory  personnel.  Last,  it  permits  leveraging  of  the  private 
research  funds  making  up  the  leverage  of  successful  operations  at 
the  back  end. 

Thus  I  feel  sort  of  like  an  appellant's  counsel  who  has  just 
watched  an  appellee  suffer  a  devastating  examination  by  the  appel- 
late court  and  just  wants  to  sit  down  and  say,  "You  gentlemen  have 
this  matter  well  in  hand;  I  do  not  want  to  say  anything  more  to 
disturb  you." 

But — my  wife  always  says  "but"  means  you  are  erasing  all  the 
nice  things  you  said  ahead  of  time,  but  I  really  do  not  mean  that. 
I  really  mean  the  laudatory  things  I  have  said  of  this  well-crafted 
bill  of  Senator  Rockefeller  who  at  one  time  was  my  representative 
when  he  and  I  were  both  significantly  younger  and  I  lived  in 
Charleston,  WV,  where  I  was,  at  that  time,  an  engineer  with  Union 
Carbide  Corp.  And  I  am  an  inventor  and  I  am  now  a  lawyer  in  pri- 
vate practice  representing,  not  DuPont  certainly,  but  other  compa- 
nies that  deal  in  licensing,  including  the  Federal  laboratories. 

Senator  Rockefeller.  And  you  survived  being  represented  by 
me  which  I  think  is  a  deep  tribute  to  you. 

Mr.  Ostfeld.  And  the  Charleston  Light  Opera  Guild  too,  I  sur- 
vived that. 
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Anyhow,  even  if  what  we  are  about  to  suggest  were  not  achieved, 
we  still  would  be  in  favor  of  the  bill  very  strongly.  We  have  a  lot 
of  enthusiasm  about  this  bill.  We  would  suggest  some  things  that 
you  might  want  to  consider  with  regard  to  the  bill. 

First,  you  might  want  to  specifically  designate  that  in  the  regula- 
tions the  laboratory  director  should  have  the  final  say  over  the 
compensation  issue.  In  doing  that,  I  think  you  would  shortcut 
under  your  new  bill  a  lot  of  the  time  that  is  speculated  now  may 
be  taken  in  negotiating  CRADA's. 

Senator  Rockefeller.  Can  you  explain  for  Senator  Burns  and  I 
why  that  would  accelerate  the  process? 

Mr.  OSTFELD.  Well,  if  I  understand  correctly,  the  view  of  this  bill 
is  that  there  is  a  lot  of  valuable  Federal  technology  and  part  of  our 
problem  is  being  able  to  present  it,  package  it  properly  so  that  in- 
dustry says,  "Yes,  that  is  something  I  really  want,  and  we  can  get 
closer  to  commercialization  on  a  much  faster  time  basis."  What  you 
are  assuming  is  we  are  going  to  have  much  larger  compensation 
packages.  It  would  be  better  if  the  laboratory  directors  held  their 
own  destiny,  did  their  own  negotiating  on  their  CRADA's,  rather 
than  having  it  go  back  and  forth  up  the  line,  as  it  sometimes  does, 
in  today's  negotiating  marketplace. 

Senator  Rockefeller.  OK. 

Mr.  OsTFELD.  And  I  have  spoken  to  a  couple  of  licensing  people 
at  the  labs  who  say,  "Yes,  that  would  be  a  good  idea."  Obviously, 
they  want  to  remain  anonymous. 

No.  2,  I  would  specifically  state,  in  the  portion  of  section  14  that 
you  are  going  to  amend  of  the  Stevenson-Wydler  Act,  dealing  with 
use  of  income,  that  basic  and  applied  research  should  share  ap- 
proximately equally  in  the  compensation  that  will  be  put  back  into 
the  laboratory,  to  recognize  that  while  basic  research  may  be  slow- 
er yielding  reward,  it  certainly  is  no  less  a  priority. 

Third,  we  would  suggest  specifically  providing  incentives,  beyond 
an  expanded  budget,  to  the  operators  of  GOCO's  to  file  more  patent 
applications,  to  encourage  them  to  buy  into  the  new  program.  The 
program  looks  like  it  has  great  rewards  promised  theoretically,  and 
I  think  practically  you  are  going  to  motivate  the  engineers  and  sci- 
entists in  those  labs  to  want  to  do  things. 

We  have  heard  about  how  few  inventions  actually  ripen  and 
what  engineers  and  scientists  sometimes  think  about  the  ripening 
of  these  incomes  from  inventions.  It  would  be  nice  to  cause  the 
GOCO's,  who  are  the  especial  problem,  I  think,  in  filing,  more  than 
GOGO's  are,  to  feel  a  need  to  want  to  file  patent  applications;  to 
encourage  their  staffs  to  disclose  and  to  push,  to  fight  for  applica- 
tions; to  encourage  entrepreneurial  skills  for  those  who  like  applied 
research.  It  is  never  usually  one  person:  it  is  a  group  that  wants 
to  get  something  done  that  does  achieve  the  ultimate  result  and 
produce  things,  technologies,  that  are  desirable  for  the  private  in- 
dustry. 

Senator  Rockefeller.  Can  I  just  ask  on  that — and  I  beg  my  col- 
league's forgiveness  on  this — there  has  to  be  out  there  at  Sandia 
Labs  and  other  places  all  of  these  superb  Federal  researchers.  They 
know  or  suspect  or  are  told  that  the  cold  war  is  ended.  They  know 
that  there  is  this  thing  called  downsizing.  They  are  scared.  Regard- 
less of  all  of  those  things,  they  are  brilliantly  trained  and  they  nave 
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brilliantly  applied  themselves  to  tasks  which  they  have  been  asked 
to  do. 

Would  it  not  be  a  matter  of  human  nature,  plus  self-survival, 
that  they  now,  more  than  at  any  other  time,  would  be  thinking  in 
their  spare  time  of  what  it  is  they  could  do  that  would  be  made 
commercially  successful?  I  mean  would  they  not  naturally  be  in- 
clined that  wav  right  now,  knowing  that  what  they  have  been 
doing  is  probably  not  going  to  be  asked  of  them  as  much? 

Mr.  OSTFELD.  Let  me  emphasize  even  more  the  concern  in  your 
question — one  of  my  clients  related  to  me  that  an  engineer  came 
to  him  and  asked  him  if  he  could  be  a  machinist  trainee  at  my  cli- 
ent's company,  because  at  that  time  he  was  working  at  a  fast-food 
chain  and  anything  was  better  than  that.  My  son  also  attested  to 
that  fact  when  he  worked  at  a  fast-food  chain. 

But  the  answer  to  your  question  is  "Yes";  they  should  be  think- 
ing of  commercialization,  and  I  think  what  is  happening  can  be  il- 
lustrated by  taking  Sandia  as  a  mythical  example  of  a  laboratory 
that  may  live  in  New  Mexico  somewhere.  If  you  as  a  potential  en- 
trepreneur are  stopped,  if  no  one  cares  at  the  level  above  you  for 
the  innovative  ideas  that  you  produce,  and  if  you  cannot  induce 
someone  at  the  administrative  level  to  patent  those  things  for  you, 
nor  can  you  obtain  clearance  to  take  them  and  separately  produce 
your  own  innovation  out  of  it,  eventually  you  become  discouraged 
because  it  is  a  dead-end  street. 

I  agree  with  you.  I  think  that  those  people  are  motivated.  I  think 
they  do  want  to  improve.  I  think  that  the  encouragement  that  this 
bill  gives  to  the  laboratories  to  aid  its  own  scientists  is  a  definite 
positive  step.  And  that  is  why  I  was  suggesting  we  might  even 
want  to  push  it  a  little  further  and  say  to  tne  operators  of  the  labs, 
"Look,  let  me  show  you  some  extra  incentive  besides  a  growing 
budget  for  you  to  administer,  so  that  you  will  get  on  the  band- 
wagon, so  that  you  will  begin  to  listen  to  your  people  as  they  bub- 
ble up  ideas  to  you." 

[The  prepared  statement  of  Mr.  Ostfeld  follows:] 

Prepared  STATEME^^^  of  David  M.  Ostfeld 

I  am  pleased  to  testify  on  behalf  of  the  Institute  of  Electrical  and  Electronics  En- 
gineers-United States  Activities'  (EEEE-USA)  Intellectual  Projperty  Committee.  The 
Committee  represents  the  considered  judgment  of  a  group  of  U.S.  IEEE  members 
with  expertise  in  the  subject  field.  The  IEEE  United  States  Activities  Board  pro- 
motes tne  career  and  technology  poligy  interests  of  the  240,000  electrical,  elec- 
tronics, and  computer  engineers  who  are  U.S.  members  of  EEEE. 

Our  U.S.  members  believe  that  the  "Stevenson-Wydler  Technology  Innovation  Act 
of  1980"  and  the  "Federal  Technology  Transfer  Act  of  1986"  have  played  an  impor- 
tant role  in  stimulating  and  increasing  the  quality  of  technology  in  the  United 
States.  These  acts  have  permitted  the  U.S.  to  enter  into  cooperative  research  and 
development  agreements  (CRADA)  with  the  private  sector.  CRADAs  have  become 
the  typical  mechanism  for  the  U.S.  private  sector  to  obtain  "sensitive"  or 
unpublished  information  from  the  U.S.  national  laboratories.  CRADAs  also  allow 
the  private  sector  to  have  access  to  U.S.  engineers,  scientists,  and  facilities  at  the 
national  laboratories.  This  results  in  additional  U.S.  jobs,  domestic  research  and  de- 
velopment, and  improved  U.S.  competitiveness. 

However,  under  present  law,  government  agencies  working  on  research  and  devel- 
opment in  cooperation  with  private  industry  may  retain  intellectual  property  rights 
which  make  CRADAs  less  attractive  to  industry.  The  "Technology  Commercializa- 
tion Act  of  1993"  (S.  1537)  would  require  Federal  agencies  to  assign,  to  the  private 
sector,  intellectual  property  rights  which  are  created  or  invented  in  part  by  employ- 
ees of  the  United  States  government  or  employees  of  the  laboratory  operators  while 
working  under  CRADA. 
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Thus,  EEEE-USA  strongly  supports  this  bill.  We  do,  however,  have  some  sugges- 
tions and  comments,  but  based  on  the  premise  that  we  strongly  support  this  oill 
and  would  support  it  even  if  no  changes  were  made.  We  feel  that  the  following  sug- 
gestions would  enhance  the  bill  and  further  its  goals  and  objectives. 

First,  we  noted  in  Senator  Rockefeller's  floor  remarks  that  title  would  be  provided 
on  the  basis  of  "reasonable  compensation"  without  further  delineation.  We  believe 
this  is  an  excellent  method  and  will  give  the  various  Federal  agencies  the  ability 
to  determine  for  themselves  how  best  to  negotiate  an  agreement.  Nevertheless,  our 
members  have  noted  that  there  is  a  fairly  long  lag  time  between  the  inception  of 
interest  in  a  CRADA  and  the  time  that  the  interested  parties  reach  agreement. 

Therefore,  IEEE-USA  believes  that  it  is  important  for  Federal  agencies  to  promul- 
gate regulations  concerning  income;  which  we  understand  will  be  done.  However,  we 
believe  that  the  percentage  of  income  should  be  left  to  the  discretion  of  the  labora- 
tory directors.  Without  such  regulations  there  may  be  further  delays  in  closing 
agreements  for  CRADAs.  Thus,  we  would  suggest  that  you  consider  amending  the 
bill  to  provide  for  the  promulgation  of  such  regulations  with  the  delegation  of  au- 
thority to  the  laboratory  director  to  negotiate  the  actual  percentage  of  income. 

Although  the  issue  of  basic  research  is  not  specifically  adcfressed  in  S.  1537, 
IEEE-USA  believes  that  it  is  important  to  include  in  the  legislation  or  legislative 
history  a  specific  recitation  that  would  clarify  that  the  objective  of  this  bill  is  not 
to  dissuade  the  Federal  laboratories  from  pursuing  basic  research.  Accordingly,  such 
research  as  well  as  applied  research  might  be  specifically  referenced  as  part  of  the 
other  activities  in  Section  (aXlXBXiv)  of  the  amendment  to  Section  14.  We  believe 
that  Federal  laboratories  are  still  one  of  the  few  remaining  places  where  basic  re- 
search is  done.  One  of  the  distinguishing  characteristics  of  the  United  States'  advan- 
tage in  global  competitiveness  has  been  the  application  of  basic  research,  as  well 
as  the  development  of  the  basic  principles  on  which  whole  technologies  are  based. 
To  lose  that  advantage  and  to  permit  countries  to  take  over  that  function,  is  to  lose 
an  underlying  basis  for  the  wealth  of  the  United  States. 

Certainly,  some  scientists  and  engineers  in  the  Federal  laboratories  will  be  highly 
motivated  by  increased  monetary  reward,  especially  if  they  are  able  to  receive  the 
reward  on  a  short  term  basis  from  applied  research.  As  Senator  Rockefeller  has  re- 
marked in  his  fioor  statement,  these  people  should  be  further  stimulated  and  invited 
to  concentrate  their  efforts  on  helping  the  United  States  maintain  or  regain  its  lead 
in  technology. 

However,  there  are  other  scientists  and  engineers  at  the  Federal  laboratories  for 
whom  monetary  reward  is  not  as  important  as  the  work  they  do  in  basic  research. 
We  do  not  want  to  send  a  message  to  scientists  and  engineers  that  basic  research 
does  not  serve  valuable  national  needs.  While  the  bill  may  not  specifically  provide 
monetary  incentives  for  those  working  in  basic  research  under  Section  (a)(lXB)(ii), 
their  work  should  still  be  encouraged  and  funded  which  might  be  more  specifically 
culled  out  in  Section  (aXlXBXiv)  as  discussed  above. 

We  also  note  that  this  bill  is  to  apply  to  employees  and  inventions  in  GOCOs  as 
well  as  GOGOs.  However,  it  is  our  understanding  that  despite  the  clear  intention 
of  "The  Technology  Commercialization  Act  of  1993"  to  encourage  patenting  within 
the  Federal  laboratories,  in  reality  the  bill  does  not  offer  incentive  for  the  company 
operated  government  laboratories  to  use  budgeted  funds  for  the  expense  of  prepar- 
ing and  prosecuting  patent  applications  on  behalf  of  their  employees;  even  though 
these  could  lead  to  greater  budgets  from  compensation  under  the  CRADA. 

While  there  is  a  reward  incentive  for  the  individual  engineers  and  scientists  who 
are  employees  of  the  company  that  operates  the  GOCO,  there  is  no  incentive  for  the 
company  to  pursue  such  operations.  Indeed,  it  is  our  understanding  that  just  the 
opposite  is  the  case.  Almost  no  patents  are  filed  by  some  GOCOs.  IEEE-USA  be- 
lieves that  for  the  "in  whole"  exception.  Congress  should  provide  economic  incentives 
to  encourage  GOCOs  to  file  for  patents  or  register  for  copyrights  thereby  benefiting 
the  GOCO  employees  as  well. 

More  specifically,  we  also  have  some  more  detailed  technical  suggestions  concern- 
ing the  structure  of  the  bill.  The  first  of  these  is  the  exception  contained  in  the  first 
amendment  of  Section  12  of  the  Stevenson-Wydler  Technology  Innovation  Act  of 
1980. 

With  regard  to  a  CRADA,  there  may  be  some  difficulty  in  defining  the  term  "pro- 
prietary information"  as  defined  in  the  present  statute  and  as  used  in  the  third 
amendment  to  Section  12.  Certainly  if  it  is  information  supplied  by  the  private  sec- 
tor company,  this  would  be  a  correct  term.  Likewise,  if  it  is  information  that  is  de- 
veloped by  the  private  sector  company,  it  is  also  correct.  However,  there  are  some 
situations  where  "proprietary"  may  not  be  the  appropriate  terminology.  Government 
developed  information  may  not  have  been  macie  public  yet.  This  information  may 
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form  part  of  the  basis  for  entering  a  CRADA  and  may  need  to  become  public  under 
other  statutes.  Therefore,  this  situation  may  form  a  basis  for  criticism  of  the  bill. 

With  regard  to  the  amendment  to  Section  14  of  the  "Stevenson-Wydler  Technology 
Act  of  1980,"  and  in  particular  the  amendment  to  subsection  (aXlXAXi),  we  believe 
that  the  compensation  is  for  each  intellectual  property,  therefore  we  think  it  would 
be  better  to  use  the  word  "each"  for  the  first  $10,000  and  the  following  15  percent 
for  payments  to  the  Federal  laboratory  employees  or  employees  of  the  Operator  who 
have  assigned  their  rights  in  intellectual  property. 

In  this  regard,  we  are  not  sure  that  regulations  will  automatically  provide  for 
compensation  in  whole  to  be  preagreed  at  the  inception  of  the  CRADA  and  alloca- 
tion among  the  intellectual  property  licensed  or  assigned  after  the  CRADA  once  the 
results  are  available.  Thus,  to  avoid  ambiguity,  it  may  be  a  good  idea  to  amend  the 
bill,  in  its  current  form,  to  point  out  that  the  15  percent  is  applied  proportionally 
to  the  portion  of  the  pool  or  compensation  allocated  to  the  particular  intellectual 

groperty  for  purposes  of  dividing  the  money.  Further,  because  it  is  possible  that 
OCO  employees  may  be  paid  more  by  the  op)erator's  current  reward  system,  the 
$10,000  and  the  15  percent  should  be  separately  measured  against  their  current 
compensation,  and  the  larger  amount  paid  to  them  even  though  this  may  create 
more  accounting.  By  doing  so,  the  bill  encourages  rather  than  discourages  the  inno- 
vation. 

With  respect  to  the  amendment  to  Section  (IXaXi),  IEEE-USA  wishes  to  point  out 
that  the  law  of  copyright  does  not  permit  an  assignment  of  a  copyright  by  an  em- 
ployee to  the  employer.  This  situation  is  perceived  as  a  "work  for  hire"  and  thus 
IS  automatically  owned  by  the  employer.  Therefore,  employees  of  the  operator  of  the 
GOCO  would  not  receive  royalties  from  copyrights.  Accordingly,  we  recommend  the 
following  clarification  by  inserting  the  words:  "or  deemed  to  be  owned  by  the  em- 
ployer by  a  statute"  after  the  words  "collaborating  party  or  parties  to  a  research 
agreement." 

Further,  after  the  words  "intellectual  property  to  the  United  States,  to,"  delete 
"the"  and  insert  "a"  in  light  of  the  correction  to  subsection  (a)(4)  of  Section  14  which 
deals  with  payment  to  a  difTerent  Federal  agency.  There  may  be  some  confusion  as 
to  who  pays  the  inventors  if  the  Federal  agency  does  not  have  a  Federal  laboratory 
under  its  jurisdiction.  (The  word  "the"  which  would  imply  a  Federal  laboratory 
under  its  Jurisdiction  might  lead  to  misunderstanding.) 

As  a  minor  point,  we  noted  that  the  first  change  to  Section  12  of  the  "Stevenson- 
Wydler  Technology  Innovation  Act  of  1980"  uses  the  word  "compensation,"  while  the 
amendment  to  Section  14  uses  the  word  "income."  We  would  suggest  that  the  word 
"compensation"  be  used  with  "income"  to  show  that  income  is  compensation  after 
expenses  reimbursement. 

An  additional  technical  change  that  IEEE-USA  suggests  is  a  change  to  Section 
14,  subsection  (aXlXAXiii)  to  read:  "The  agency  or  laboratory  shall  retain  the  com- 
pensation received  from  intellectual  property  until  the  agency  or  laboratory  makes 
payments  to  laboratory  employees  under  (Jlause  (i)  and  in  each  instance  of  com- 
pensation the  payments  to  laboratory  employees  under  Clause  (ii)"  because  (i)  and 
(ii)  both  have  to  be  satisfied. 

On  a  more  substantive  issue,  there  is  the  question  under  Section  (aXlXBXi)  of  the 
amendment  to  Section  14  of  whether  a  15  percent  limit  on  use  of  compensation  for 
administrative  costs  is  appropriate;  especially  during  the  early  years  of  increasing 
the  program  participation.  This  is  of  concern  when  it  comes  to  issues  of  out-of-pocket 
expenses  for  filing  and  maintenance  fees  with  the  United  States  Patent  &  Trade- 
mark Office  and  with  foreign  patent  offices,  especially  in  the  early  years  of  this  new 
methodology. 

Based  on  the  numbers  in  the  GAO's  recent  study  on  patents,  we  believe  that  this 
may  be  an  unrealistic  limit  and  that  at  least  for  the  first  five  years  of  the  program, 
the  15  percent  limit  should  not  be  placed  on  out-of-pocket  expenses  for  maintenance 
and  filing  fees;  as  seems  to  be  implied  in  the  amendment  to  Section  (aXlXBXi)- 

We  would  also  suggest  that  (in  line  with  the  basic  research  suggestions  that  we 
made  at  the  earlier)  the  amendment  to  subsection  (aX2)  permit  a  certain  amount 
of  allocation  of  the  75  percent  by  the  laboratory  directly,  in  order  to  further  basic 
research,  although  we  realize  this  would  only  occur  in  specific  circumstances.  It  may 
be  appropriate  to  send  a  signal  to  researchers  and  Federal  laboratory  directors  stat- 
ing that  their  research  efforts  have  a  priority  role  in  the  Federal  laboratories  when 
they  have  extraordinary  monetary  success.  Further,  we  understand  that  many  of 
the  Federal  laboratories  are  oversubscribed  for  CRADAs  in  that  the  amount  of 
money  needed  for  the  Federal  side  of  the  CRADA  exceeds  their  budget.  Thus,  we 
would  suggest  that  by  making  part  of  the  75  percent  available  to  the  successful  lab- 
oratory to  use  for  additional  CRADAs  not  covered  by  current  budgets  is  additional 
incentive  to  the  laboratory.  Also,  the  current  accounting  and  allocation  may  be  seen 
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to  interfere  with  the  current  methodology  used  by  universities  to  earn  money  for 
themselves  through  the  use  of  "spawning^  private  companies  with  private  seed  cap- 
ital. However,  we  do  not  view  this  bill  as  conflicting  with  that  methodology. 

IEEE-USA,  believes  that  the  "Technology  Commercialization  Act  of  1993"  (S. 
1537)  will  benefit  our  22,000  members  who  are  Federal  employees  as  well  as  many 
others  of  our  members  who  work  for  companies  that  operate  Federal  labs.  We  be- 
lieve that  the  incentives  provided  by  this  bill  will  clearly  encourage  the  commer- 
cialization of  technology.  This  legislation  is  also  an  important  step  toward  encourag- 
ing private  industry  and  Federally  funded  employees  to  cooperate  with  one  another 
in  using  the  vast  amount  of  technology  generated  by  the  Federal  laboratories.  "The 
Technology  Commercialization  Act  ofl993"  will  enhance  U.S.  competitiveness  and 
provide  rewards  to  both  Federal  laboratory  inventors  and  some  of  its  authors  ~  both 
of  which  are  priorities  of  IEEE-USA. 

We  thank  you  for  the  opportunity  to  share  our  views  on  payments  to  employees 
funded  by  Federal  monies  and  the  Technology  Commercialization  Act  of  1993  (S. 
1537).  I  would  be  happy  to  answer  any  questions  that  you  might  have. 

Senator  Rockefeller.  The  research  community  within  given 
fields  has  to  be  a  fairly  tight  one,  whether  people  are  in  Federal 
research  or  whether  they  are  in  private  research.  People  know  who 
they  are.  They  read  the  journals,  they  know  what  they  are  doing. 

Let  me  ask  this  to  you,  sir,  Dr.  MacLachlan.  Do  private  research- 
ers or  people  who  make  decisions  for  private  researchers  about 
funding  possibilities  or  joint  venture  possibilities,  tend  to  look  down 
on  Federal  research  types,  or  do  they  recognize  them  as  being  su- 
perbly trained?  It  is  a  naive  question,  but  I  am  really  interested 
in  the  answer. 

Dr.  MacLachlan.  Well,  there  are  all  kinds  of  attitudes.  But  gen- 
erally speaking,  they  certainly  do  not  look  down  at  them.  But  re- 
search, even  within  a  company,  is  of  different  types.  There  are  the 
people  who  do  the  longer  range  stuff  and  are  more  or  less  not 
watched,  not  under  the  gun  every  day  to  deliver  something  that 
has  to  get  to  the  customer  in  a  year  or  6  months,  and  then  there 
are  those  that  do  the  more  applied  work. 

And  the  trick  in  a  company,  and  I  think  it  really  is  the  same 
thing  going  from  a  company  to  a  Government  laboratory,  is  to  con- 
nect up  those  people  in  a  way  where  they  understand  each  other's 
needs  and  problems,  and  then  the  technology  will  flow  in  that  kind 
of  an  atmosphere. 

Inside  my  own  company,  for  years  the  corporate  lab,  which  tend- 
ed to  do  the  very  long-range  stuff,  was  viewed  as  an  ivory  tower 
and  not  relevant.  But  in  recent  years  we  have  made  sure  they  are 
well  connected  to  the  business  needs  through  communications,  and 
the  technology  starts  to  flow  and  each  side  is — each  type  of  person, 
scientist  or  engineer,  is  doing  the  same  quality  work  they  always 
did. 

I  view  the  problem  of  technology  transfer  to  or  from  an  outside 
organization,  like  a  Grovernment  lab  as  being  very  similar.  It  is  a 
people-to-people  type  of  operation.  Those  of  us  in  industry  have  got 
to  help  the  Government  people,  who  we  know  have  the  basic  skills, 
to  understand  what  aspect  of  those  skills  we  need  to  do  the  things 
that  will  satisfy  the  marketplace.  And  so  there  has  to  be  a  continu- 
ing and  substantive  communication. 

I  do  not  really  think,  except  in  rare  cases,  that  it  is  ideas  bub- 
bling up  from  an  isolated  laboratory.  I  think  it  is  ideas  bubbling 
up  in  an  atmosphere  of  information  of  what  the  world  needs. 

Senator  Rockefeller.  Yes,  sir. 
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Mr.  Wells.  If  I  could  just  quickly  pick  up  on  what  Dr.  Good  said 
earlier  in  terms  of  the  need  for  a  culture  change,  particularly  in 
our  national  laboratories  in  DOE,  which  we  see  all  the  time.  Un- 
derstanding the  culture,  what  these  scientists  grew  up  with  in 
terms  of  the  secrecy — these  scientists  could  have  gone  to  jail  for 
what  they  are  talking  about  today.  So,  there  is  a  need  for  a  culture 
change,  for  retraining  and  a  new  atmosphere  or  operating  environ- 
ment. So,  that  is  a  barrier  that  exists  today. 

Dr.  MacLachlan.  It  is  also  an  advantage  in  the  sense  that  in 
working  with  industry,  they  will  be  exposed  to  our  innermost  se- 
crets, and  their  experience  in  maintaining  secrecy  is  actually  quite 
a  help  in  developing  the  confidence.  So,  it  is  not  all  bad. 

Senator  Rockefeller.  That  is  interesting.  That  is  interesting. 

Mr.  Ostfeld,  I  think  I  very  cleverly  cut  you  off.  And  I  think  I 
needed  to  do  that  because  Senator  Bums  may  have  some  questions, 
and  we  just  have  something  called  a  vote  which  is  going  on.  Do  you 
have  some  questions? 

Senator  Burns.  I  have  some  questions  and  I  want  to  ask  for 
unanimous  consent  that  my  statement  will  be  placed  in  the  record. 

Senator  ROCKEFELLER.  Absolutely. 

[The  prepared  statement  of  Senator  Burns  follows:] 

Prepared  Statement  of  Senator  Burns 

Mr.  Chairman,  I  want  to  thank  you  for  holding  this  hearing  on  S.  1537,  your  bill 
to  stimulate  more  commercialization  of  the  research  being  performed  by  our  federal 
labs.  Your  bill  could  not  be  more  timely.  With  the  end  oitne  Cold  War,  the  battle- 
field has  shifted  to  the  global  marketplace.  Recent  experience  has  shown  that  most 
of  the  markets  with  the  greatest  potential  are  in  high-tech  areas  like  telecommuni- 
cations, high-performance  computing,  advanced  materials,  and  biotechnology. 

Our  problem  in  the  U.S.  has  not  been  in  basic  research.  We  remain  tne  world 
leader  in  basic  research  as  evidenced  by  our  many  Nobel  Prize  winners  iii  science. 
Our  weakness  is  in  getting  our  inventions  to  the  marketplace.  Time  and  time  again, 
the  United  States  has  developed  new  technologies  only  to  see  them  commercialized 
by  other  nations.  For  example,  although  the  United  States  invented  the  VCR,  it  was 
Japan  who  further  developed  that  technology  into  a  billion-dollar  consumer  product. 

Another  problem  that  we  face  is  reorienting  our  federal  labs  to  support  commer- 
cially relevant  technologies  that  will  benefit  U.S.  industry.  The  U.S.  nas  a  system 
of  over  700  federal  labs  employing  some  of  the  nation's  finest  engineers  and  sci- 
entists. In  FY  1992,  the  federal  government  spent  about  $17.6  billion  on  in-house 
research  and  development  by  these  national  laboratories.  Unfortunately,  many  of 
those  labs  have  been  pursuing  weapons-oriented  missions  that  have  become  out- 
dated in  this  post-Cold  War  regime.  There  is  a  national  consensus  that  we  must 
f)lace  greater  emphasis  on  activities  to  transfer  critical  technologies  from  our  federal 
abs  to  private  companies  that  can  transform  them  into  commercial  products  and 
processes. 

The  Cooperative  Research  and  Development  Agreements  authorized  by  the  Ste- 
venson-Wydler  Technology  Innovation  Act  of  1980  have  been  an  important  tech- 
nology transfer  mechanism.  These  CRADAs,  as  they  are  called,  have  enabled  federal 
labs  to  join  with  private  companies  to  perform  research  of  clear  importance  to  the 
private  sector.  The  CRADAs  have  conducted  important  research  over  the  years  and 
much  of  this  research  has  been  successfully  commercialized. 

However,  as  the  Chairman  has  often  stated,  it  is  clear  we  could  do  a  better  job 
in  commercializing  federal  R&D.  According  to  the  Congressional  Research  Service, 
only  10  percent  of  federally-owned  patents  are  ever  used.  One  reason  for  this  is  that, 
under  current  law,  the  federal  government,  not  the  private  sector  partner,  is  as- 
signed the  rights  to  inventions  generated  under  CRADAs.  The  government  may  as- 
sign those  rights  to  its  private  sector  partner,  but  it  is  not  required  to  do  so.  Accord- 
ingly, a  private  company  is  not  guaranteed  any  protection  against  competitors  when 
it  commercializes  the  research  to  recoup  its  investment. 

Federally-funded  university  research  has  had  a  much  better  track  record  in  terms 
of  commercializing  inventions.  With  much  less  investment,  universities  have  gen- 
erated more  patents.  One  reason  for  this  may  be  that  university  research  is  gov- 
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emed  by  the  Bayh-Dole  Act  of  1980,  which  unlike  Stevenson-Wydler,  grants  owner- 
ship rights  to  the  universities,  rather  than  the  government.  Under  the  Bayh-Dole 
system,  universities  have  a  greater  incentive  to  woric  towards  commercializing  their 
research  than  private  companies  do  under  Stevenson-Wydler. 

S.  1537  amends  Stevenson-Wydler  by  requiring  that  federal  labs  assign  ownership 
rights  to  their  private  sector  partners  in  exchange  for  reasonable  compensation  (for 
example,  royalties).  The  government  would  retain  an  irrevocable,  paid-up  license  to 
use  the  technology.  S.  1537  should  encourage  more  companies  to  enter  into  CRADAs 
and  to  work  toward  developing  commercial  applications  of  the  work.  In  most 
CRADAs,  it  is  the  private  sector  partner  that  puts  in  the  most  money  and  resources 
in  the  R&D  and,  even  after  that,  the  company  still  has  to  spend  additional  millions 
in  product  development.  A  company  is  unlikely  to  go  to  all  that  trouble  if,  after  pro- 
ducing a  commercial  product,  it  has  no  protection  against  a  competitor  copying  it. 

Mr.  Chairman,  I  am  very  encouraged  oy  your  bill.  S.  1537  appears  to  be  a  very 
cost-effective  means  of  accelerating  the  commercialization  of  our  federal  labs'  re- 
search. It  has  the  potential  to  increase  federal  technology  transfer  without  spending 
additional  taxpayers'  dollars.  That  kind  of  legislation  is  always  welcome.  I  am  look- 
ing forward  to  hearing  the  testimony  of  our  distinguished  panel  of  witnesses  on  the 
bill  and  any  related  technology-transfer  matters. 

Thank  you,  Mr.  Chairman. 

Senator  Burns.  He  lets  everybody  else  make  statements  but  me. 
But  it  is  really  refreshing  to  work  with  Senator  Rockefeller,  espe- 
cially on  this  bill,  because  I  think  we  are  going  in  the  right  direc- 
tion. When  I  was  on  the  Energy  and  Natural  Resources  over  there 
and  we  were  trying  to  write  a  national  energy  bill  last  year,  and 
address  in  some  way  the  technology  that  we  have  done  on  energy 
research,  on  renewables,  energy  transfer,  we  did  not  get  to  this 
point  where  Senator  Rockefeller  has  gotten,  and  I  think  he  is — I 
would  hope  that  this  would  probably  accelerate  some  things  that 
we  need  to  be  doing  in  our  energy  development  here  in  this  coun- 
try. 

I  was  interested  in — Dr.  MacLachlan,  how  many  scientists  do 
you  employ  working  with  DuPont  privately  in  your  R&D? 

Dr.  MacLachlan.  It  is  a  little  less  than  4,000. 

Senator  Burns.  A  little  less  than  4,000.  And  this  is  correct,  you 
have  got  125,000  employees. 

Dr.  MacLachlan.  Roughly,  yes,  worldwide. 

Senator  Burns.  How  many  working  agreements  do  you  have 
with  Governments  labs  where  you  are  on  joint  projects? 

Dr.  MacLachlan.  We  have  about  14  right  now,  CRADA-type 
agreements. 

Senator  Burns.  CRADA-type  situations. 

Dr.  MacLachlan.  We  have  two  people  in  residence  in  Govern- 
ment labs  now,  too. 

Senator  Burns.  Now,  I  want  to  ask  you  sort  of  a  question.  We 
quit  funding  and  building  the  supercollider  this  week.  Was  that  a 
wise  move? 

Dr.  MacLachlan.  You  have  got  me  at  a  disadvantage.  I  am  on 
the  board  of  overseers  for  the  Fermi  Laboratory,  and  in  such  a  ca- 
pacity was  an  advocate  for  high-energy  physics.  I  think  it  was  cer- 
tainly a  great  disappointment  to  the  physics  community,  and  cer- 
tainly it  is  going  to  limit  that  research  for  decades  now.  So,  I  would 
say  in  that  sense,  as  representing  that  community,  it  was  an  unfor- 
tunate thing.  It  would  have  also  spawned  a  lot  of  new  technologies 
to  make  the  thing  work. 

Senator  Rockefeller.  We  want  you  to  know  that  we  both  voted 
for  it. 
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Dr.  MacLachlan.  I  did  not  know  that,  but  thank  you.  You  have 
got  me  in  a  deHcate  spot  now. 

Senator  Rockefeller.  He  sure  did.  He  slipped  that  one  right  out 
of  his  sleeve. 

Senator  Burns.  I  think  he  got  me  in  a  delicate  spot  because  I 
think  I  voted  against  it. 

We  have  got  about  7V2  minutes  to  make  this  vote,  and  I  would 
like  to  make  that  because  it  is  awfully  important  to  us  in  the  West. 
It  is  awfully  important  to  you,  if  I  could  nave  your  attention  for  a 
little  while,  because  I  need  your  "no"  vote.  [Laughter.] 

I  will  get  a  vote  anywhere  I  want  to,  and  I  need  it.  But  I  want 
to  thank  each  and  every  one  of  you.  I  listened  to  your  testimony 
and  I  will  probably  have  some  more  questions.  I  hope  we  leave  this 
open  for  questions  as  we  go  along.  I  happen  to  be  a  supporter  of 
this  piece  of  legislation,  and  I  think  we  are  getting  toward  where 
we  have  to  be  to  get  it  into  the  marketplace  and  let  market  forces 
drive  it,  because  that  is  where  we  get  our  truest  form  of  accelera- 
tion. And  thank  you  for  coming  today. 

Senator  Rockefeller.  I  have  got  a  couple  of  questions  still,  one 
to  Dr.  MacLachlan.  You  said  that  if  you  got  title,  that  you  would 
get  out  of  the  generic  research  business  and  then  get  much  closer 
to  the  actual 

Dr.  MacLachlan.  We  would  do  both.  We  certainly  would  not  get 
out  of  the  generic. 

Senator  Rockefeller.  You  would  not  stop. 

Dr.  MacLachlan.  We  are  very  much  supportive  of  the  light 
sources  and  all  that  type  of  thing. 

Senator  Rockefeller.  Yes,  which  makes  an  enormous  difference 
in  lab  culture;  does  it  not? 

Dr.  MacLachlan.  Yes,  it  does. 

Senator  Rockefeller.  In  that  the  testimony  here  has  been  so 
positive  and  so  good.  I  do  not  want  to  take  a  chance  of  asking  you 
a  question  because  I  may  get  something  negative. 

I  have  some  questions  I  want  to  submit  to  the  three  of  you.  And 
I  will  do  that,  and  I  hope  you  can  get  it  back  for  me  in  2  weeks 
in  writing.  They  are  basic,  but  important. 

Mr.  Wells,  I  cannot  thank  you  enough  for  this.  I  mean,  I  really 
mean  that.  Dr.  MacLachlan  and  Mr.  Ostfeld,  you  both  have  worked 
for  private  industry.  Now,  are  you  here  representing  a  point  of 
view  that  is  unique  to  yourselves?  I  mean  is  this  what  Conrad 
Burns  said  when  he  left?  He  made  that  point  that,  OK,  well  maybe 
we  can  do  this,  but  it  is  the  marketplace  that  has  got  to  drive  it. 

Dr.  MacLachlan.  No,  this  is  not  unique  to  me. 

Senator  Rockefeller.  In  other  words,  the  view  that,  ultimately, 
you  really  cannot  trust  Government  intervention,  is  deeply  embed- 
ded in  the  psyche  of  the  American  people,  who  put  up  with  Govern- 
ment, and  certainlv  in  American  business. 

So,  I  mean,  is  this  something  you  discuss  with  your  colleagues? 

Dr.  MacLachlan.  Yes. 

Senator  Rockefeller.  They  feel  the  same  way? 

Dr.  MacLachlan.  Yes,  Senator.  As  I  said,  I  am  on  the  board  of 
overseers  for  the  Fermi.  And,  in  fact,  I  head  up  an  ad  hoc  commit- 
tee on  technology  transfer,  looking  at  it  from  the  Fermi  Lab's  point 
of  view.  So,  I  have  some  understanding  of  both  sides  of  the  issue, 
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and  I  do  talk  to  a  lot  of  my  colleagues.  And  I  have  not  asked  them 
specifically  on  every  item  in  this  bill,  because  there  has  not  been 
time. 

Senator  Rockefeller.  Right. 

Dr.  MacLachlan.  But  the  sense  of  what  you  are  trying  to  do  is 
absolutely  in  the  mainstream  and  important. 

Senator  Rockefeller.  And  then  the  same  with  you,  sir? 

Mr.  OsTFELD.  Bruce  Handler,  by  the  way,  is  on  my  committee. 
And  what  Dr.  MacLachlan  said  is  what  I  would  say. 

Senator  ROCKEFELLER.  Well,  I  think  we  are  onto  something  here. 
I  really  do.  And  I  regret  this  vote  very  much.  But  your  testimony 
is  incredibly  important.  I  have  been  here  for  9  years  and  this  is  the 
first  time,  in  a  number  of  years  of  trying  to  get  moving  on  this  sub- 
ject, that  people  have  spoken  so  clearly,  and  so  unequivocally,  and 
so  positively  about  something  which  I  think  is  relatively  simple, 
and  relatively  easy  to  understand,  and  relatively  possible.  So,  I 
thank  you  all  very  very  much. 

[Whereupon,  at  4  p.m.,  the  hearing  adjourned.] 


APPENDIX 


Prepared  Statement  of  Senator  Pressler 

Mr.  Chairman,  thank  you  for  holding  today's  hearing  on  your  legislation,  S.  1537, 
the  Technology  Commercialization  Act  of  1993.  I  share  your  interest  in  finding  ways 
to  increase  our  nation's  technological  leadership  and  international  competitiveness. 
S.  1537  would  grant  intellectual  property  rights  to  private  industry  working  with 
federal  laboratories.  The  General  Accounting  Office's  statistics  seem  to  be  strong 
evidence  that  this  legislation  would  increase  the  rate  of  turning  research  and  devel- 
opment projects  into  commercial  products. 

While  I  supfx)rt  the  goals  of  this  legislation,  I  have  two  concerns.  First,  the  federal 
laboratories  are  one  oi  the  few  places  where  basic  research  is  done.  I  am  sure  none 
of  us  want  to  undermine  this  basic  research  mission.  Second,  I  wonder  how,  if  at 
all.  the  proposed  changes  would  affect  incentives  of  small  businesses  to  work  with 
feaeral  laboratories.  I  look  forward  to  exploring  these  issues  with  our  witnesses. 


Prepared  Statement  of  the  Federal  Laboratory  Consortium  for  Technology 

Transfer 

ISSUES  related  to  S.  1537 

S.  1537  proposes  an  amendment  to  Stevenson-Wydler  that  would  require  that  all 
intellectual  property  developed  jointly  by  laboratory  and  private  sector  employees 
under  a  CRADA  be  assigned  to  the  private  sector  partner,  with  the  provision  that 
the  laboratory  receive  reasonable  compensation.  It  also  requires  the  private  sector 
partner  to  license  the  intellectual  property  to  others  on  "terms  that  are  reasonable 
under  the  circumstances."  The  amendment  also  would  allow  the  laboratory  to  grant 
licenses  for  Jointly  developed  intellectual  property,  under  certain  circumstances. 
Current  Stevenson-Wydler  provisions  are  that  the  laboratory  partner  may: 

"grant  or  agree  to  grant  in  advance,  to  a  collaborating  party,  patent  licenses  or 
assignments,  or  options  thereto,  in  any  invention  made  in  whole  or  in  part  by 
a  laboratory  employee  under  the  agreement  (a  CRADA),  retaining  a 
nonexclusive,  nontransferable,  irrevocable,  paid-up  license  to  practice  the  inven- 
tion or  have  the  invention  practiced  throughout  the  world  by  or  on  behalf  of  the 
government  and  such  other  rights  as  the  Federal  laboratory  deems  appro- 
priate." 

SUMMARY 

Despite  the  good  intentions  of  the  proposed  amendment  to  promote  industry  and 
government  laboratory  partnerships,  4t  could  actually  impede  domestic  technology 
transfer  for  a  number  oi  reasons.  In  the  spirit  of  the  proposed  amendment,  an  alter- 
native is  presented  that  provides  greater  benefits  to  industry  and  does  not  imp)ede 
technology  transfer. 

CONSIDERATIONS 

If  the  intent  of  this  proposed  amendment  is  to  give  ownership  of  jointly  developed 
intellectual  property  to  a  collaborating  CRADA  party,  it  should  be  noted  that,  the 
collaborating  party  already  has  an  ownership  interest  in  jointly  developed  inven- 
tions and  otner  intellectual  property  based  on  the  contribution  of  their  employees. 
The  government  or  its  laboratory  also  has  ownership,  which  would  not  prevent  a 
collaborator  from  commercializing  technology.  By  law,  the  collaborating  party,  in  the 
absence  of  any  agreement  to  the  contrary,  may  make,  use  or  sell  the  patented  inven- 
tion or  other  intellectual  property  without  the  consent  of  and  without  accounting  to 
the  other  owners. 

Although  the  proposed  legislation  is  intended  to  simplify  CRADA  negotiations  and 
to  make  CRADAs  more  attractive  to  the  private  sector,  it  might  have  the  opposite 
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effect.  It  also  may  reduce  motivation  of  laboratory  inventors  and  creators  of  all  other 
intellectual  property  by  decreasing  their  incentives.  It  will  reduce  the  ability  of  gov- 
ernment laboratories  to  promote  the  widest  possible  applications  of  government  sup- 
ported technology. 

Most  importantly,  the  "best  practice"  that  is  evolving  among  government  labora- 
tories is  to  grant  exclusive  licenses  to  private  sector  companies  for  one  or  more  fields 
of  use  with  performance  criteria  written  into  the  licensing  agreements.  This  pro- 
motes the  widest  possible  commercialization  of  technology  by  protecting  the  com- 
mercial positions  of  private  companies  while  also  preventing  unproductive  monopo- 
lization of  rights  to  technology.  If  performance  criteria  are  not  met,  exclusive  li- 
censes may  be  revoked  and  the  technology  licensed  to  another  company.  Exclusive 
licenses  for  specific  fields  of  use  are  particularly  effective,  because  CRADA  partners 
usually  commercialize  a  technology  for  a  specific  product  and  have  little  or  no  capa- 
bility or  intent  to  market  and  license  it  for  other  uses.  Most  companies  do  not  have 
aggressive  intellectual  property  management  and  licensing  programs  to  license  tech- 
nology to  other  companies.  In  fact,  most  companies  will  reaaily  admit  that  they 
never  actively  seek  licensees  for  any  of  their  intellectual  property,  hence  it  is  unreal- 
istic to  expect  most  companies  to  license  intellectual  property  created  jointly  with 
laboratory  inventors  under  CRADAs.  The  most  effective  way  to  make  intellectual 
property  available  to  other  companies  for  specific,  non-competing  applications  is  for 
the  federal  laboratory  to  license  it  for  those  applications. 

Presently,  laboratories  may  have  multiple  CRADAs  in  place  in  the  same  technical 
area  and  even  involving  the  same  laboratory  ernployees.  This  is  possible  when  1) 
the  companies  are  focused  on  commercializing  diflerent  products,  and  2)  laboratory 
employees  are  careful  to  avoid  any  "cross  fertilization"  between  CRADAs.  Agencies 
ana  laboratories  can  achieve  these  conditions,  if  they  are  very  deliberate  in  setting 
up  the  CRADAs.  Recently,  the  Naval  Air  Warfare  Center  at  China  Lake  established 
the  Embedding  Computing  Institute  (ECI)  as  a  focal  point  for  cooperative  ventures. 
Four  CRADAs  are  in  place,  with  more  expected.  Another  example  is  with  an  energy 
efficiency  technology,  where  the  Department  of  Energy's  National  Renewable  En- 
ergy Laboratory  (NREL)  is  working  under  separate  CRADAs  with  two  companies  on 
unrelated  applications  of  this  technology.  The  CRADAs  call  for  NREL  to  license 
each  industrial  partner  for  its  area  of  application  of  the  common  technology.  If  S. 
1537  applied,  NREL  would  have  to  cancel  one  agreement  and  forego  the  commer- 
cialization for  that  application. 

Another  serious  concern  is  the  issue  of  government  march-in  rights.  Under  gov- 
ernment contracts,  the  government  retains  march-in  rights,  much  like  those  pro- 
posed in  S.  1537,  Section  3(4)  (A)  through  (D).  Historically,  these  have  rarely,  if 
ever,  been  exercised  largely  because  of  the  resources  required  to  do  so.  This  history 
is  very  important  to  the  success  of  technology  transfer  from  the  Department  of  En- 
ergy's (DOE)  government-owned,  contractor-operated  (GOCO)  laboratories,  which 
carry  out  a  significant  portion  of  federal  laboratory  research.  All  GOCO  laboratory 
agreements  licensing  laboratory  intellectual  property  to  other  parties  necessarily 
disclose  the  government  march-in  rights  that  exist  in  the  GOCO  operating  contracts 
with  the  government.  Also,  all  DOE  CRADAs  include  march-in  rights.  Companies 
are  immediately  distrustful  of  hcensing  agreements  and  CRADAs  that  include  gov- 
ernment march-in  rights.  If  S.  1537  does  become  law  and  the  departments  and 
agencies  begin  to  exercise  march-in  rights,  then  GOCO  laboratories  will  have  an  ex- 
ceedingly difficult  time  convincing  potential  licensees  that  they  need  not  fear  march- 
in  rights. 

The  government  march-in  rights  proposed  in  S.  1537  are  likely  also  to  cause  con- 
cern to  potential  CRADA  partners,  because  the  march-in  rights  would  be  triggered 
according  to  interpretations  of  such  phrases  as  "responsible  applicant"  and  ^rms 
that  are  reasonable  under  the  circumstances."  Both  businesses  and  government  are 
better  served  by  well  written  licensing  agreements  that  follow  best  commercial  prac- 
tices and,  therefore,  cover  situations  tnat  may  call  for  revocations  or  other  modifica- 
tions of^  licenses.  Such  licensing  agreements  would  obviate  the  need  for  such  heavy 
handed  measures  as  march-in  rights. 

If  reducing  the  time  to  negotiate  a  CRADA  is  an  objective  of  S.  1537,  this  is  un- 


entering 

"reasonable  compensation"  for  rights  that  the  law  already  has  awarded  to  the  pri- 
vate sector  partner.  The  only  time  the  government  negotiator  has  leverage,  there- 
fore, is  while  negotiating  the  CRADA.  Thus,  the  terms  of  not  one  but  two  legal  docu- 
ments, the  CRADA  and  the  assignment,  would  be  negotiated  at  once.  Furthermore, 
since  the  private  sector  partner  would  also  be  expected  to  license  the  intellectual 
property  for  other  fields  of  use,  the  "reasonable  compensation"  sought  by  the  govern- 
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ment  negotiator  might  well  exceed  that  thought  reasonable  by  the  partner.  The  gov- 
ernment negotiator  may  be  seeking  compensation  for  all  fields  of  use  from  the  po- 
tential CRADA  partner,  who  may  nave  little  knowledge  of  the  value  of  the  yet-to- 
be  created  intellectual  property  in  fields  of  use  outside  the  CRADA  partner's  busi- 
ness experience. 

Another  reason  for  concern  regarding  the  provisions  of  S.  1537  is  that  problems 
may  arise  with  some  collaborators  who  have  been  assigned  intellectual  property 
under  the  proposed  amendment.  In  the  case  of  bankruptcy  or  sale  to  a  foreign  cor- 
poration, the  assigned  intellectual  property  would  be  considered  company  assets  and 
be  subject  to  transfer  to  a  foreign  corporation  without  regard  to  prior  government 
interest  in  it.  If,  instead,  joint  ownership  were  retained,  the  negotiated  exclusive  li- 
censing agreement  could  specify  under  what  circumstances  the  agreement  would  be 
terminated. 

AN  ALTERNATIVE  APPROACH 

An  alternative  approach  that  may  meet  at  least  some  of  the  objectives  of  the  pro- 
posed amendment  would  be  to  require  that  the  private  sector  CRADA  partner  be 
given  the  right  of  first  refusal  for  royalty-bearing  exclusive  licenses  of  intellectual 
property  created  in  whole  or  in  part  by  a  laboratory  employee  under  a  CRADA  for 
the  specific  field  of  use  contemplated  in  the  CRADA  partner's  present  and  planned 
business  interests.  This  would  guarantee  an  opportunity  for  exclusive  licenses  to  the 
private  sector  partner;  it  would  also  provide  for  application  of  technologies  in  fields 
of  use  not  of  interest  to  the  CRADA  partner. 

This  alternative  approach  would  also  provide  a  much  simpler  means  of  rewarding 
laboratory  inventors  as  mechanisms  are  already  established  for  royalty  sharing, 
based  on  current  law.  Continuing  to  use  licensing  as  a  means  of  compensating  the 
government  would  also  be  advantageous,  as  royalty  sharing  under  licensing  is  cus- 
tomary in  the  commercialization  of  intellectual  property,  where  payments  are  di- 
rectly proportional  to  success  in  the  marketplace. 

This  alternative  approach  has  a  major  advantage  over  both  existing  law  and  S. 
1537,  inasmuch  as  the  collaborating  partner  is  guaranteed  an  opportunity  for  exclu- 
sive licenses  in  the  collaborator's  fiela(s)  of  use  of  all  intellectual  property  developed 
under  the  CRADA  that  is  not  already  solely  owned  by  the  collaborator.  In  particu- 
lar, it  guarantees  an  opportunity  for  exclusive  rights  to  intellectual  property  devel- 
oped solely  by  laboratory  employees,  which  may,  in  many  cases,  be  very  valuable 
to  the  CRADA  partner.  This  position  likely  will  enhance  the  atmosphere  for  collabo- 
ration, reducing  tensions  regarding  ownership  of  intellectual  property. 

The  alternative  approach  provides  these  benefits  without  hindering  technology 
transfer  applications  for  other  fields  of  use,  hence,  would  promote  maximum  value 
to  the  American  economy  from  taxpayers'  investments  in  federal  laboratories. 


Questions  Asked  by  Senator  Rockefeller  and  Answers  Thereto  by  Mr.  Wells 

Question.  You  said  federal  scientists  are  subjected  to  hassles  when  they  want  to 
patent  an  invention.  How  will  the  bill's  rules  on  the  distribution  of  intellectual  prop- 
erty income  affect  the  hassles  and,  thereby,  increase  technology  commercialization? 

Answer.  Currently,  technology  transfer  programs  provide  almost  no  benefits  at 
the  laboratory-level  and,  therefore,  little  motivation  for  lab  management  to  make 
changes  that  will  facilitate  and  encourage  patenting.  The  proposea  changes  in  the 
bill  should  help  change  that.  First,  the  bill's  new  distribution-of-income  rules  make 
the  up-front  payments  to  inventors  substantially  larger.  If  fewer  scientists  are  dis- 
appointed with  the  size  of  the  rewards  paid  by  royalty  sharing,  more  scientists 
would  be  motivated  to  report  their  inventions  and  deal  with  the  hassles  involved 
in  technology  transfer.  Secondly,  by  limiting  the  amount  of  income  that  can  be  used 
for  administrative-type  expenses  to  15  percent,  more  of  the  income  will  be  available 
for  science-related  purposes  in  the  laboratories  where  they  will  be  more  visible  to 
the  scientists.  The  benefits  become  tangible. ..something  the  scientists  can  use  or  put 
their  hands  on.  Channeling  more  money  back  into  the  labs  should  also  motivate 
more  lab  directors  and  potential  inventors  to  seek  to  commercialize  their  technology. 

Gk)ing  beyond  S.  1537,  we  believe  agencies  also  need  to  address  the  various  proce- 
dural impediments  noted  in  our  report,  such  as  providing  more  information  and 
training  for  lab  scientists  on  the  kinds  of  subject  matter  that  is  patentable  and  sup- 
port to  "walk  scientists  through"  the  administrative  process.  These  kinds  of  changes 
do  not  require  legislative  actions  but  talking  about  them  here  may  be  useful  in  en- 
couraging agencies  to  initiate  actions  to  address  these  problems. 
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Question.  Your  report  describes  a  culture  in  federal  labs  that  discourages  collabo- 
ration with  U.S.  industry  and  technology  commercialization.  What  can  we  do  to 
change  that  culture? 

Answer.  In  the  past,  the  culture  in  federal  laboratories  did  not  hold  collaboration 
with  industry  or  commercialization  in  high  regard.  Provisions,  such  as  S.  1537's  in- 
crease in  up-front  royalty  payments  and  limit  on  the  amount  of  royalties  that  can 
be  used  for  non-scientific  or  administrative  purposes,  are  an  important  first  step. 
Channeling  more  benefits  into  the  laboratories  Tor  potential  inventors  should  also 
improve  the  lab's  culture  for  collaboration. 

Further,  the  scientist  who  wants  to  patent  an  invention  is  generally  faced  with 
ad-hoc  committees  that  decide  which  invention  ideas  the  agency  will  patent.  Sci- 
entists submit  their  invention  ideas  to  these  committees  which  in  many  instances 
meet  maybe  only  once  or  twice  a  year  and  whose  membership  is  subject  to  the  poli- 
tics of  the  lab.  There  is  little  timely  gratification  for  the  enthusiastic  and  creative 
inventor.  The  culture  of  the  lab  still  prizes  publication  over  commercialization.  Peer 
recognition  through  publication  is  still  a  very  strong  motivating  force  in  the  behav- 
ior of  the  scientists,  in  that  regard,  NASA  has  anotner  approach  to  publicizing  sci- 
entists' ideas  through  publications.  NASA  sponsors  a  monthly  journal  entitled  'Tech 
Briefs."  The  journalis  professionally  done  and  receives  wide  distribution  outside  the 
federal  government  in  industry  and  at  other  agencies.  Scientists  inside  and  outside 
NASA  said  that  they  find  the  peer  recognition  from  this  kind  of  publication  gratify- 
ing. 

Question.  In  U.S.  universities,  when  one  researcher  makes  some  big  bucks  from 
the  commercialization  of  an  invention,  other  researchers  become  much  more  inter- 
ested in  the  patent  process.  Will  the  same  thing  happen  in  federal  labs? 

Answer.  In  general,  technology  that  earns  large  incomes  for  federal  inventors 
should  stimulate  other  federal  scientists  to  consider  collaboration  with  industry. 
However,  federal  agencies  and  laboratories  have  some  additional  concerns  that  im- 
pede, or  are  a  cause  for  concern  for  federal  scientists  when  they  want  to  commer- 
cialize technology.  For  example,  federal  scientists  don't  have  the  same  independence 
that  university  scientists  have  for  entrepreneurship  by  licensing,  or  marketing,  their 
technology  to  industry.  In  addition,  to  a  greater  extent  than  their  counterparts  at 
universities,  confiicts-of-interest  questions  arise  if  a  federal  scientist  develops  a  fi- 
nancial relationship  with  a  company  and  at  the  same  time  receives  a  salary  for 
working  for  the  government.  Finally,  the  licensing  process  within  the  government 
is  slower  than  at  universities.  The  government,  more  than  universities,  must  ensure 
that  all  parties  interested  in  making,  using,  or  selling  technology  developed  with 
federal  money  have  a  fair  opportunity  to  license  it. 

Question.  Do  the  bill's  provisions  for  "reasonable  compensation,"  government-use, 
and  march-in  rights  protect  the  public's  interest  in  the  iointly-developed  technology? 

Answer.  A  key  to  the  success  of  such  provisions  will  be  whether  they  are  properly 
implemented  and  administered.  As  with  other  government  programs,  good  manage- 
ment and  adequate  oversight  are  very  important. 


Questions  Asked  by  Senator  Rockefeller  and  Answers  Thereto  by  Mr. 

OSTFELD 

Question.  How  will  the  bill's  income  sharing  provisions  affect  the  22,000  members 
of  the  institute  of  Electrical  and  Electronics  Engineers  who  are  Federal  employees 
and  the  many  members  who  work  for  companies  that  operate  Federal  labs? 

Answer.  IEEE-USA  believes  that  there  are  many  talented  scientists  and  engi- 
neers working  in  Federal  labs  who  deserve  adequate  rewards  for  income  to  the  Unit- 
ed States  derived  from  their  innovations  and  hard  work.  They  develop  technology 
that  is  valuable  to  private  industry.  We  believe  S.  1537  will  provide  further  incen- 
tives for  Federal  labs  to  develop,  and  make  available  for  transfer,  technology  to  pri- 
vate companies  through  the  bill's  income  sharing  plan. 

The  Technology  Commercialization  Act  of  1993  (S.  1537)  will  provide  an  excellent 
comf)ensation  plan  to  the  Federal  employees  by  ofTering  the  first  $10,000  earned  by 
the  United  States  per  intellectual  property  pjer  project  with  further  compensation 
after  that.  We  believe  that  this  compensation  scheme  is  extremely  fair  ana  will  fur- 
ther encourage  Federal  employees  and  labs  to  work  jointly  with  private  industry  to 
commercialize  important  technologies. 

However  as  we  mentioned  in  our  testimony,  we  are  concerned  that  there  may  not 
be  enough  of  an  incentive  in  S.  1537  to  encourage  companies  that  operate  Federal 
labs  to  provide  the  necessary  financing  to  file  patents  on  behalf  of  their  employees. 
We  have  suggested  that  a  mechanism  be  implemented  so  that  the  operator  company 
will  not  have  to  expend  an  excessive  amount  of  its  capital  for  patent  filing  costs. 
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Question.  Most  of  your  organization's  240,000  members  do  not  work  for  Federal 
labs,  but  for  U.S.  industry.  Do  you  believe  S.  1537  will  encourage  greater  collabora- 
tion between  U.S.  industry  and  the  Federal  laboratories? 

Answer.  We  have  talked  with  many  engineers  in  private  industry  who  have  in- 
formed us  that  present  law  provides  little  incentive  to  industry  to  enter  into 
CRADAs  or  technology  transfer  agreements  that  requires  significant  investment. 
This  is  especially  true  when  copyrightable  material  is  involved.  Because  the  Federal 
government  is  prohibited  from  receiving  copyright  for  any  material  it  produces,  pri- 
vate firms  working  under  a  CRADA  or  involved  in  technology  transfer  cannot  re- 
ceive any  copyright  protection  on  their  products  develojjed  unoer  a  CRADA. 

Although  the  present  law  (Stevenson-Wydler)  offers  patent  protection  under  a 
CRADA,  it  does  not  go  far  enough.  The  Technology  Commercialization  Act  of  1993 

f;oes  one  step  further  by  assigning  patents  and  copyrights  (for  GOCOs)  to  private 
irms  involved  in  a  CRADA  or  a  technology  transfer  program.  We  believe  that  if  pri- 
vate companies  can  be  assured  that  the  underlying  research  technology  can  be  pro- 
tected by  patents  and  copyrights,  private  industry  will  have  greater  confidence  that 
they  will  be  able  to  protect  their  developments  of  commercial  products.  Thus,  they 
will  be  more  willing  to  engage  in  these  arrangements  with  the  Federal  government. 


Questions  Asked  by  Senator  Rockefeller  and  Answers  Thereto  by  Dr. 

MacLachlan 

Question.  Why  is  the  control  of  the  inventions  or  other  intellectual  property  im- 
portant to  companies  like  DuPont? 

Answer.  Control  of  intellectual  property  is  our  competitive  edge.  It  also  provides 
an  opportunity  for  the  private  industry  partner  in  a  CRADA  to  recover  its  invest- 
ment, justify  the  commitment  of  its  researchers,  and  encourages  commercialization 
and  future  investment.  Without  control  of  the  inventions  or  otner  intellectual  prop- 
erty discovered  in  a  CRADA,  the  private  industry  partner  has  no  incentive  to  com- 
mercialize, knowing  that  it  could  very  well  spend  hundreds  of  millions  of  dollars 
taking  a  new  technology  to  the  marketplace  only  to  find  its  competitors  there  as 
well  with  the  same  tecnnology — technology  obtained  by  reverse  engineering  of  our 
products  or  some  similar  route. 

Question.  Does  the  practice  of  many  Federal  laboratories  to  license  jointly-devel- 
oped technology  for  only  a  limited  field  of  use  affect  your  company's  willingness  to 
enter  into  a  coojjerative  R&D  agreement? 

Answer.  The  practice  of  licensing  jointly  developed  technology  for  only  a  limited 
field  of  use  can  make  a  cooperative  agreement  less  desirable  in  some  instances.  Du- 
Pont, for  example,  has  often  done  research  in  one  field  and  later  applied  that  knowl- 
edge to  another  field  that  may  be  an  even  greater  commercialization  success.  Inven- 
tions come  from  the  integration  of  technology,  and  if  a  company  builds  a  world  scale 
plant,  it  wants  to  fully  utilize  it.  "Keviar' ,  for  example,  was  initially  produced  to 
replace  nylon  and  glass  cord  in  tires;  today,  it  is  used  in  bullet-resistant  vests  and 
structural  composites. 

The  limited  field  license  could  result  in  an  industry  partner  losing  ownership  and 
control  over  a  technology  it  helped  develop.  This  would  be  especially  undesirable  if 
the  jointly  developed  technology  was  an  outgrowth  of  the  technology  the  industry 
partner  brought  to  the  CRADA. 

Question.  Some  Federal  labs  fear  that  companies  are  unlikely  to  make  full  use 
of  the  technologies  they  obtain  through  CRADAs.  is  that  a  valid  fear?  Do  you  believe 
that  the  bill's  march-in  rights"  will  prevent  companies  from  "sitting  on  the  tech- 
nology"? 

Answer.  The  fear  that  industry  partners  are  unlikely  to  make  full  use  of  tech- 
nologies obtained  through  CRADAs  is  not  completely  valid.  The  commercialization 
of  any  technolo^  has  to  be  based  on  business  considerations  of  revenue,  business 
growth  and  profitability.  Business  needs  and  marketplace  interests  can  change. 
Sometimes  it  is  not  technically  feasible  to  commercialize;  other  times  there  may  oe 
resource  limitations.  Commercialization  for  commercialization's  sake  is  not  good 
business. 

I  believe  the  provisions  in  S.  1537  regarding  "march-in  rights"  should  be  modified 
to  refiect  more  the  cooperative  nature  of  a  CRADA.  As  currently  stated  the  bill's 
"march-in  rights"  will,  in  my  opinion,  deter  private  industry  partners  from  partici- 
pating in  CRADAs.  Unlike  procurement  environments  where  "march-in  rights" 
serve  the  purpose  of  encouraging  and  maintaining  the  technology  developed  with 
government  funds,  CRADAs  are  joint  development  agreements  through  which  the 
industry  partner  is  not  compensated  for  its  work. 
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Question.  Will  the  provisions  of  S.  1537  make  it  easier  to  negotiate  a  cooperative 
R&D  agreement? 

Answer.  Easier  is  a  relative  term.  It  will  certainly  add  to  the  conviction  of  the 
industry  partner  that  the  view  is  worth  the  climb.  Over  time  it  should  also  become 
easier,  but  initially  there  may  be  some  learning  to  be  done. 

Question.  Are  your  views  widely  shared  among  U.S.  corporations? 

Answer.  I  cannot  broadly  state  this,  but  recent  polls  of  the  membership  of  the  In- 
dustrial Research  Institute,  Inc.  (IRI)  showed  concerns  that  were  consistent  with, 
if  not  identical  to,  the  obstacles  Senator  Rockefeller  cited  as  his  reasons  for  sponsor- 
ing S.  1537.  I  have  discussed  this  issue  with  industry  colleagues  as  well  as  fellow 
managers  in  DuPont  who  deal  with  CRADAs,  and  they  support  the  concepts  ex- 
pressed in  S.  1537. 

Question.  Do  you  think  Federal  laboratories  directors  are  better  able  to  decide 
what  technologies  should  be  commercialized,  or  how  they  should  be  commercialized, 
than  technology  managers  from  American  industry? 

Answer.  Although  federal  laboratory  directors,  like  their  industry  counterparts, 
have  extensive  experience  and  expertise  in  research  and  the  discovery  of  new  tech- 
nologies, they  should  not  be  given  the  responsibility  to  unilaterally  decide  how, 
when  or  where  technologies  discovered  in  CRADAs  should  be  commercialized.  Fed- 
eral laboratory  directors  can  be  instrumental  in  setting  some  direction  and  general 
parameters,  but  the  fundamental  decisions  of  development  and  profitability  are 
driven  by  business  considerations.  In  industry,  research  directors  participate  in  the 
decision,  but  do  not  have  sole  authority. 

Similarly,  the  laboratory  director  has  a  role  with  regard  to  the  "march-in  rights" 
provisions  outlined  in  S.  1537,  but  I  believe  procedures  should  be  put  in  place  to 
reflect  more  the  cooperative  nature  of  a  CRADA.  1  do  not  believe  it  is  appropriate 
to  use  procurement  procedures  and  safeguards  in  a  cooperative  development  agree- 
ment. 


Questions  Asked  by  Senator  Pressler  and  Answers  Thereto  by  Dr. 

MacLachlan 

Question.  Our  federal  laboratories  are  still  one  of  the  few  remaining  places  where 
basic  research  is  done.  This  nation's  technological  strength  has  been  based  on  its 
leadership  in  basic  science.  I  am  sure  none  of  us  would  want  to  undermine  this  ca- 
pability. In  your  opinion,  what  effect  would  the  proposed  legislation  have  on  the 
numbers  of  scientists  choosing  to  pursue  applied,  as  opposed  to  basic,  research? 

Answer.  I  do  not  expect  S.  1537  to  have  any  impact  on  the  choice  of  research  by 
scientists.  Some  scientists  are  naturally  drawn  to  basic  research  and  are  good  at  it. 
Financial  incentives  are  unlikely  to  direct  many  of  these  people,  especially  in  their 
early  and  most  productive  years.  There  may  be  some  flight  of  federal  lab  scientists 
to  universities  if  they  can  gain  funding.  Within  limits,  tnis  might  be  an  acceptable 
shia. 

Question.  DuPont's  prepared  statement  says  that  S.  1537  would  encourage  more 
extensive  participation  of  companies  like  DuPont  in  Cooperative  Research  and  De- 
velopment Agreements  with  federal  labs.  In  your  opinion,  would  it  also  encourage 
more  participation  by  small  business? 

Answer.  Yes.  The  ownership  of  intellectual  property  rights  provisions  in  the  pro- 
posed bill  should  encourage  more  participation  by  small  business  for  the  same  rea- 
sons these  provisions  would  encourage  more  extensive  participation  of  companies 
like  DuPont.  In  some  situations  it  may  be  more  important  to  small  businesses  be- 
cause the  only  competitive  barrier  they  may  have  might  be  the  patent.  In  large, 
more  established  industries,  patents  are  also  crucial,  but  often  broad  market  pres- 
ence, capital  intensiveness,  access  to  volume  discounts  on  raw  materials  and  many 
other  similar  functions  can  help  improve  competitiveness. 


Questions  Asked  by  Senator  Burns  and  Answers  Thereto  by  Dr.  MacLachlan 

Question.  Most  agree  that  the  United  States  could  do  a  much  better  job  of  com- 
mercializing R&D  from  our  system  of  700  federal  laboratories.  How  much  of  the 
problem  is  our  failure  to  give  ownership  rights  to  inventions  to  private  companies 
participating  in  joint  research  with  the  labs?  What  are  some  of  the  other  reasons 
why  the  U.S.  has  been  unable  to  convert  more  of  our  federal  R&D  into  commercial 
goods  and  services? 

Answer.  A  significant  part  of  the  problem  is  the  failure  to  give  ownership  r^hts 
to  inventions  to  private  companies  participating  in  joint  research  with  the  federal 
laboratories.  As  I  stated  in  my  testimony,  control  of  intellectual  property  is  our  com- 
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petitive  edge.  It  also  provides  an  opportunity  for  the  private  industry  partner  in  a 
CRADA  to  recover  its  investment,  justify  the  commitment  of  its  researchers,  and  en- 
courages commercialization  and  future  investment.  The  other  reasons  why  the  U.S. 
has  been  unable  to  convert  more  federal  R&D  into  commercial  goods  and  services 
include  the  lack  of  effective  mechanisms  to  link  the  labs  to  the  external  marketplace 
and  the  length  of  time  and  commitment  of  resources  required  to  finalize  a  CRADA. 

Question.  S.  1537  seeks  to  stimulate  commercialization  of  federal  research  by  as- 
signing to  private  companies  the  ownership  rights  to  inventions  developed  in  joint 
research  projects.  If  enacted,  what  impact  do  you  think  S.  1537  will  have  on  com- 
mercialization of  federal  labs'  R&D?  What  is  your  assessment  of  the  current  system 
of  Cooperative  Research  and  Development  Agreements  (so  called  CRADAs)  which 
govern  joint  government-industry  research  today? 

Answer.  As  I  stated  in  my  testimony,  the  provisions  in  S.  1537  to  assign  to  pri- 
vate companies  the  ownership  rights  to  inventions  developed  in  joint  research 
Erojects  will  encourage  more  extensive  participation  of  companies  luce  DuPont  in 
!RADAs  and  speed  tne  commercialization  of  U.S.  advanced  technologies — keys  to 
both  our  country's  international  competitiveness  and  the  creation  of  new,  high  qual- 
ityjobs  here  at  home. 

Tiie  establishment  of  a  CRADA  is,  from  our  point  of  view,  often  difficult.  In  many 
cases  it  has  taken  well  over  a  year  to  negotiate  a  successful  CRADA.  And  because 
the  current  law  gives  government  laboratories  an  option  to  claim  ownership  to  tech- 
nology developed  jointly  by  a  laboratory  and  a  private  research  partner,  we  have 
restricted  ourselves  to  generic  technologies.  There  is  no  incentive  to  do  anything 
other  than  general  research.  There  is  little  question  that  complications  over  intellec- 
tual property  rights  are  often  the  main  sticking  point  during  CRADA  negotiations. 

Question.  It  is  my  understanding  that  under  the  current  CRADA  system,  too 
much  time  and  effort  is  consumed  by  negotiations  between  the  private  company  and 
federal  labs  regarding  the  allocation  of  ownership  rights  to  their  joint  research.  In 
your  view,  how  signiiicant  is  that  problem?  What  is  the  experience  of  the  typical 
private  company  today  that  seeks  to  do  joint  research  with  a  federal  lab?  What  bu- 
reaucratic barriers  do  the  private  companies  face  in  dealing  with  the  federal  labs? 

Answer.  The  amount  of  time  necessary  to  negotiate  a  CRADA  is  a  significant  im- 
pediment in  working  with  the  federal  labs.  We  have,  for  example,  invested  more 
than  10  person-years  in  negotiating  the  16  active  CRADAs  in  which  we  are  partici- 
pating. The  DuPont  negotiator  has  considerable  delegated  authority  and  the  ability 
to  get  additional  information  quickly  when  uncertain  about  an  issue.  In  our  experi- 
ence, the  government  negotiator  must  prepare  a  written  position  proposal  and  wait 
20  to  30  days  for  a  response  from  witnin  the  government,  and  repeat  the  process 
with  each  issue  that  comes  up.  Bureaucratic  oarriers  include  government  nego- 
tiators who  have  no  decision-making  authority  and  who  don't  understand  the  trans- 
fer technology  legislation,  and  the  need  to  involve  numerous  field  and  Washington 
offices. 

Question.  The  bill  calls  for  the  federal  labs  to  assign  to  their  private  sector  part- 
ners the  ownership  rights  to  CRADA-generated  inventions  in  exchange  for  "reason- 
able compensation."  In  your  view,  what  types  of  "reasonable  compensation"  are  the 
labs  and  the  companies  likely  to  negotiate? 

Answer.  Although  it  is  difficult  to  speculate  about  the  types  of  reasonable  com- 
pensation that  labs  and  companies  are  likely  to  negotiate,  historically  reasonable 
compensation  has  meant  royalties  and  licensing  agreements.  Considering  the  factors 
that  are  usually  taken  into  account  when  calculating  royalties — the  value  of  the  in- 
vention, the  importance  of  the  invention,  the  scope  of  the  invention,  the  degree  of 
participation  in  the  invention,  etc. — it  would  be  diflicult  to  negotiate  reasonable 
compensation  before  we  know  the  value  of  the  end  result.  Our  agreements  with  uni- 
versity laboratories,  for  example,  usually  include  a  clause  such  as  "agreeing  to  nego- 
tiate in  good  faith  to  determine  a  reasonable  royalty  rate  which  will  take  into  con- 
sideration the  contribution  of  each  party,  the  proprietary  position  provided  and  the 
profit  fxjtential." 

Question.  S.  1537  also  strengthens  the  financial  incentives  for  lab  scientists  to  re- 
port and  patent  their  inventions.  A  December  1992  GAO  Report  found  that  the  cur- 
rent royalty-sharing  system  has  not  increased  scientists'  interest  in  patenting  inven- 
tions. The  Report  concluded  that  very  little  of  the  royalty  income  to  the  labs  was 
directed  to  the  individual  scientists.  It  also  concluded  too  much  of  the  royalty  in- 
come was  being  spent  on  administrative  overhead,  rather  than  lab  research.  Do  you 
agree  with  these  criticisms?  In  your  opinion,  does  S.  1537  adequately  address  these 
problems? 

Answer.  As  I  have  not  read  the  GAO  report  referenced,  I  cannot  comment  on  its 
findings.  During  my  36  years  in  research  and  development,  I  have  found  that  most 
scientists  are  more  motivated  by  recognition  of  their  achievements  than  by  financial 
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incentives,  especially  when  the  linancial  reward  comes  many  years  after  the  re- 
search accomplishment  has  been  made.  For  a  year  during  the  1970s  I  directed  the 
DuPont  R&D  lab  in  Germany.  There,  it  is  the  law  that  when  a  scientist  is  awarded 
a  patent  he  or  she  also  receives  financial  compensation  related  to  the  commercial 
value  of  the  patent.  This  is  definitely  motivational.  S.  1537  does  provide  for  the  sci- 
entist who  makes  the  discovery  in  CRADA  research  to  receive  financial  compensa- 
tion. In  my  opinion,  this  financial  incentive  wUl  be  a  motivating  factor  if  the  mone- 
tary amount  is  substantial  as  recommended  and  awarded  quickly. 

Uuestion.  The  bill  also  provides  for  so-called  "march-in  rights  enabling  the  fed- 
eral government  to  license  technology  to  another  company  if  the  company  to  whom 
title  IS  given  does  not  commercialize  the  technology  in  a  timely  manner.  How  signifi- 
cant is  the  problem  of  a  private  company  failing  to  commercialize  technology  which 
it  owns? 

Answer.  The  commercialization  of  any  technology  has  to  be  based  on  business 
considerations  of  revenue,  business  growth  and  profitability.  Business  needs  and 
marketplace  interests  can  change.  Sometimes  it  is  not  technically  feasible  to  com- 
mercialize; other  times  there  may  be  resource  limitations.  Commercialization  for 
commercialization's  sake  is  not  good  business. 

I  believe  the  provisions  in  S.  1537  regarding  "march-in  rights"  should  be  modified 
to  reflect  more  the  coop)erative  nature  of  a  CRADA.  As  currently  stated  the  bill's 
"march-in  rights"  will,  in  my  opinion,  deter  private  industry  partners  from  partici- 
pating in  CRADAs.  Unlike  procurement  environments  where  "march-in  rights" 
serve  the  purpose  of  encouraging  and  maintaining  the  technology  developed  with 
government  funds,  CRADAs  are  joint  development  agreements  through  which  the 
industry  partner  is  not  compensated  for  its  work. 

Question.  In  addition  to  the  legislative  changes  that  S.  1537  would  make,  what 
other  changes  in  the  law  would  you  recommend  to  improve  our  system  for  trans- 
forming federal  R&D  into  commercial  goods  and  processes? 

Answer.  This  is  an  issue  that  requires  in-depth  thought  and  discussion.  Many  of 
our  concerns  could  be  addressed  through  changes  in  how  existing  legislation  is  in- 
terpreted rather  than  through  actual  legislative  changes.  I  do  believe  that  tech- 
nology is  primarily  transferred  through  people  to  people  contact  and  by  people  who 
have  access  to  real  business  needs.  This  suggests  to  me  that  more  intermingling  of 
government  and  industrial  scientists  will  be  needed  to  really  increase  the  effective 
transfer.  Whether  this  is  practical  or  not  remains  to  be  seen.  If  we  cannot  do  this, 
I  question  the  current  level  of  government  lab  funding. 

Question.  We  spend  about  $20  billion  annually  on  the  in-house  R&D  performed 
by  our  system  of  700  federal  labs.  Unfortunately,  many  of  those  labs  pursue  defense- 
oriented  missions  that  have  become  obsolete  in  this  post-Cold  War  era.  How  difficult 
is  it  for  U.S.  industry  to  find  commercial  applications  for  defense-oriented  lab  re- 
search? 

Answer.  Again,  this  is  a  topic  that  requires  considerable  thought  and  discussion 
perhaps  better  addressed  in  a  separate  forum.  DuPont  is  participating  in  the  Tech- 
nology Reinvestment  Program  (TRP)  to  find  new  uses  for  its  defense-based  tech- 
nology. Perhaps  there  is  a  role  for  the  federal  labs  in  this  federally-sponsored  pro- 
gram. 

Question.  Federally-funded  university  research  is  often  cited  as  an  example  of  the 
effective  commercialization  of  federal  R&D.  The  reason  for  that  success  is  thought 
to  be  that  universities  doing  such  research  are  assigned  ownership  rights.  What  is 
your  assessment  of  the  rate  of  commercialization  of  federally- funded  university  re- 
search? 

Answer.  First  of  all,  it's  important  to  recognize  that  only  12  to  15  percent  of  re- 
search gets  commercialized.  University  research  has  been  successful  in  its  rate  of 
commercialization  for  several  reasons.  First,  most  university  laboratories  are  in 
large,  important  cities  close  to  major  high-technology  business  centers.  Second,  most 
academic  researchers  have  ties  to  industry  and  university  students  and  post  doc- 
toral candidates  move  in  a  steady  stream  into  companies  where  there  is  interest  in 
the  technology  that  is  being  discovered.  Also,  legislation  covering  federally-funded 
university  research  has  provisions  to  assign  intellectual  property  rights  to  the  pri- 
vate industry  partner  in  joint  research  projects. 


Questions  Asked  by  Senator  Burns  and  Answers  by  Mr.  Wells 

Question.  Most  agree  that  the  United  States  could  do  a  much  better  job  commer- 
cializing research  and  development  (R&D)  from  our  system  of  700  federal  labora- 
tories. How  much  of  the  problem  is  our  failure  to  give  ownership  rights  to  inven- 
tions to  private  companies  participating  in  joint  research  with  the  labs? 
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Answer.  In  my  statement  before  the  Subcommittee,  I  noted  that  we  are  uncertain 
what  impact  assigning  title  to  intellectual  property  to  Cooperative  Research  and  De- 
velopment Agreement  (CRADA)  collaborators  would  have  on  the  overall  process  be- 
cause our  report  did  not  address  this  issue.  Specifically,  we  are  not  aware  of  the 
extent  to  which  federal  laboratories  are  presently  giving  title  to,  or  withholding  title 
from,  their  collaborators.  Furthermore,  we  do  not  know  how  often  federal  labora- 
tories and  potential  collaborators  have  fundamentally  disagreed  about  title  rights  or 
whether  such  disagreements  substantially  lengthened,  or  caused  companies  to  drop, 
CRADA  negotiations. 

Question.  What  are  some  of  the  other  reasons  why  the  U.S.  has  been  unable  to 
convert  more  of  our  federal  R&D  into  commercial  gooas  and  processes? 

Answer.  While  we  have  not  surveyed  U.S.  businesses  to  develop  a  comprehensive 
list  of  reasons  why  federal  laboratories  have  had  problems  converting  their  R&D 
into  commercial  goods  and  processes,  the  following  issues  have  been  highlighted  by 
our  research  or  cited  by  those  we  have  interviewed  during  the  course  of  our  work: 

•  Federal  laboratory  R&D  is  important  for  fulfilling  an  agency's  mission,  but 
much  of  this  R&D  and  many  resulting  inventions  have  little  potential  commercial 
application. 

•  Many  businesses  have  little  or  no  knowledge  about  how  to  access  the  resources 
within  federal  laboratories  or  opportunities  to  collaborate  with  federal  scientists. 

•  Because  of  rapidly  changing  technologies  and  highly  competitive  markets,  busi- 
nesses need  to  negotiate  agreements  relatively  quickly.  Many  businesses  believe 
that  taking  6  months — or  more — to  negotiate  an  agreement  is  inordinately  long  and 
will  opt  to  commit  their  resources  to  another  R&D  project  to  develop  another  tech- 
nolo^.  And 

•  As  stated  in  our  report  and  testimony,  managers  at  several  federal  laboratories 
have  not  taken  actions  to  remove  procedural  impediments  that  exist  when  a  sci- 
entist wants  to  patent  an  invention  because  they  do  not  perceive  any  benefits  from 
royalty  sharing  accruing  to  other  scientists  or  their  laboratory's  R&D  program. 

Question.  S.  1537  seeks  to  stimulate  commercialization  of  federal  research  by  as- 
signing to  private  companies  the  ownership  rights  to  inventions  developed  in  joint 
research  projects.  If  enacted,  what  impact  do  you  think  S.  1537  will  have  on  com- 
mercialization of  federal  labs'  R&D? 

Answer.  As  noted  previously,  we  are  uncertain  what  impact  assigning  title  to  in- 
tellectual property  to  CRADA  collaborators  would  have  on  the  commercialization  of 
federal  research. 

Question.  What  is  your  assessment  of  the  current  system  of  CRADAs,  which  gov- 
ern joint  government-industry  research  today? 

Answer.  CRADAs  are  only  one  of  a  number  of  mechanisms  available  to  federal 
laboratories  to  transfer  their  technology.  However,  CRADAs  difier  from  other  ways 
of  transferring  technology  in  that  they  are  flexible  to  meet  the  needs  of  different 
laboratory  cultures  and  R&D  missions.  One  of  the  basic  points  in  my  testimony 
statement  on  June  10,  1993  before  the  Subcommittee  on  Energy,  House  Committee 
on  Science,  Space  and  Technology,  is  that  agencies  have  used  tne  statutory  flexibil- 
ity differently.  For  example,  according  to  officials  from  the  Department  of  Energy's 
(DOE)  its  approach  to  CRADAs  was  based  on  authority  from  earlier  legislation 
which  permitted  DOE  to  do  work  for  others  in  return  from  financial  reimbursement. 
As  a  result,  DOE's  implementation  procedures  for  CRADAs  were  drawn  from  some 
financial  contract  arrangements  like  contracts,  grants,  and  cooperative  agreements. 
In  contrast,  the  National  Institute  of  Standards  and  Technology  (NIST)  and  Army 
view  CRADAs  as  collaborations  for  mutual  problem  solving  and  sharing  benefits.  In 
summary,  because  federal  agencies  have  taken  different  approaches — and  some  of 
these  approaches  are  under  review  and  may  be  modified — it  is  too  early  to  tell  if 
CRADAs  will  be  "the  answer"  for  stimulating  more  commercialization  of  federal 
technology. 

Question.  It  is  my  understanding  that  under  the  current  CRADA  system,  too 
much  time  and  efibrt  is  consumed  by  negotiations  between  the  private  company  and 
federal  lab  regarding  the  allocation  of  ownership  rights  to  their  joint  research.  In 
your  view,  how  signiiicant  is  that  problem? 

Answer.  Although  we  did  not  assess  the  specific  time  and  resources  used  to  nego- 
tiate ownership  rights  for  a  CRADA,  our  work  for  the  previously  mentioned  testi- 
mony found  that  some  agencies'  practices  do  result  in  longer  times  to  implement 
their  CRADAs.  For  example,  during  1991  and  1992,  DOE's  government-owned,  con- 
tractor-operated (COCO)  laboratories  we  surveyed  for  previously  mentioned  testi- 
mony typically  took  7.5  months  from  the  time  one  company  expressed  an  interest 
in  entering  into  a  CRADA  until  the  company  and  that  laboratory  could  begin  the 
collaboration.  In  contrast,  laboratories  at  NIST  and  Army  averaged  1.5  and  3 
months,  respectively,  to  implement  a  CRADA. 


44 

Question.  What  bureaucratic  barriers  do  the  private  companies  face  in  dealing 
with  the  federal  labs? 

Answer.  As  the  above  time  frames  indicate,  there  are  substantial  differences  be- 
tween agencies  in  the  ease  with  which  CRADAs  are  negotiated  and  approved.  NIST 
and  Army  have  a  streamlined,  decentralized  implementation  process,  while  DOE  re- 
lies heavily  on  its  Washington,  D.C.,  headquarters  to  make  decisions. 

Question.  The  bill  calls  for  the  federal  labs  to  assign  to  their  private  sector  part- 
ners the  ownership  rights  to  CRADA-generated  inventions  in  exchange  for  "reason- 
able compensation."  In  your  view,  what  types  of  "reasonable  compensation"  are  the 
labs  and  companies  likely  to  negotiate? 

Answer.  It  is  hard  to  anticipate  the  ways  federal  agencies  and  businesses  might 
respond  to  what  constitutes  'reasonable  compensation."  However,  two  basic  ap- 
proaches companies  and  federal  laboratories  are  likely  to  take  in  negotiating  com- 
pensation are  (1)  an  upfront  reimbursement  of  costs  or  (2)  a  royalty  payment  based 
on  commercial  sales  from  the  product  or  process.  Some  factors  that  might  dictate 
the  approach  for  compensation  are  the  company's  cash  position,  a  need  to  recover 
laboratory  costs,  and/or  the  anticipated  success  for  the  product  or  service. 

Question.  S.  1537  also  strengthens  the  financial  incentives  for  lab  scientists  to  re- 
port and  patent  their  inventions.  A  December  1992  GAO  report  found  that  the  cur- 
rent royalty-sharing  system  has  not  increased  scientists'  interest  in  patenting  inven- 
tions. The  rep)ort  concluded  that  very  little  of  the  royalty  income  to  the  labs  was 
directed  to  the  individual  scientists.  It  also  concluded  too  much  of  the  royalty  in- 
come was  being  spent  on  administrative  overhead,  rather  than  lab  research.  Do  you 
agree  with  these  criticisms?  In  your  opinion,  does  S.  1537  adequately  address  these 
problems? 

Answer.  As  I  stated  in  my  testimony,  we  strongly  support  S.  1537's  provisions  to 
increase  the  up  front  royalty  payments  to  inventors  ana  place  a  limitation  on  the 
amount  of  remaining  income  used  for  non-scientific  purposes.  We  believe  that  these 
provisions  clearly  address  our  report's  findings  and  recommendations  and  should 
stimulate  federal  scientists'  interest  in  reporting  inventions,  and  motivate  labora- 
tory directors  to  encourage  technology  transfer. 

Question.  The  bill  also  provides  for  so-called  "march-in"  rights  enabling  the  fed- 
eral government  to  license  technology  to  another  company  if  the  company  to  whom 
title  is  given  does  not  commercialize  the  technology  in  a  timely  manner.  How  signifi- 
cant is  the  problem  of  a  private  company  failing  to  commercialize  technology  which 
it  owns? 

Answer.  Generally,  march-in  rights  (also  known  as  diligence  clauses)  are  impor- 
tant for  protecting  the  governments,  and  in  turn  the  public's,  interest  because  it  en- 
ables the  government  to  seek  alternative  companies  that  are  interested  in  commer- 
cializing a  technology.  As  an  example,  we  discussed  diligence  clauses  during  inter- 
views with  technology  licensing  specialists  at  Harvard,  MIT,  Stanford,  and  the  Uni- 
versity of  California  in  1991.  These  licensing  specialists  stated  that  their  univer- 
sities routinely  include  diligence  clauses  in  their  licensing  agreements  with  specific 
milestones  and  periodic  reporting  requirements  to  track  the  licensee's  efforts  to  com- 
mercialize the  technology.  The  licensing  specialists  stated  that  the  four  universities 
had  exercised  the  diligence  clause  in  only  a  few  cases,  typically  after  a  company  had 
decided  it  was  no  longer  interested  in  pursuing  commercialization  of  the  licensed 
technology. 

Question.  In  addition  to  the  legislative  changes  that  S.  1537  would  make,  what 
other  changes  in  law  would  you  recommend  to  improve  our  system  for  transforming 
federal  R&D  into  commercial  goods  and  processes? 

Answer.  Our  1988  report  entitled  "Technology  Transfer:  Constraints  Perceived  by 
Federal  Laboratory  and  Agency  Officials"  (GAO/RCED88-89BR)  stated  that  busi- 
nesses were  less  inclined  to  collaborate  with  federal  laboratories  or  license  federal 
technology  because  (1)  federal  laboratories  generally  could  not  conduct  proprietary 
R&D,  enabling  competitors  to  get  access  to  researcn  results;  (2)  DOE's  GOCO  lab- 
oratories were  required  to  obtain  DOE  approval,  creating  uncertainty  and  time 
delays;  (3)  federal  agencies  could  not  copyright  computer  software,  reducing  a 
business's  incentive  to  develop  and  market  it;  and  (4)  federal  laboratories  may  insti- 
tute burdensome  or  time-consuming  procedures  in  their  efforts  to  be  fair  in  provid- 
ing businesses  with  opportunities  to  collaborate  on  R&D.  The  Congress  has  enacted 
legislation  to  address  tne  first  two  issues  and  currently  is  considering  further  legis- 
lation to  stimulate  technology  transfer  from  DOE's  GOCO  laboratories.  Regarding 
the  third  issue,  our  June  1990  report  entitled  "Technology  Transfer:  Copyrignt  Law 
Constrains  Commercialization  of  Some  Federal  Software'  (GAO/RCED-90-145)  sug- 
gested that,  to  effectively  transfer  and  use  federal  computer  software  while  accom- 
modating concerns  about  access  to  federal  data  bases  and  federal  laboratories'  basic 
research  mission,  it  may  be  appropriate  to  provide  copyright  and  licensing  authori- 
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ties  for  federal  software  with  wider  commercial  applications  that  need  further  in- 
vestment to  be  efTectively  transferred.  Subsequently,  legislation  was  introduced  to 
enable  federal  agencies  to  copyright  computer  software  developed  as  part  of  a 
CRADA;  however,  this  legislation  has  not  passed.  Regarding  the  fourth  issue,  stimu- 
lating technology  transfer  and  ensuring  fairness  in  providing  businesses  with  oppor- 
tunities to  benefit  from  federal  technology  are  both  important  objectives  that  umor- 
tunately  conflict  in  some  ways. 

Question.  We  spend  about  $20  billion  annually  on  the  in-house  R&D  performed 
by  our  system  of  700  federal  labs.  Unfortunately,  many  of  those  labs  pursue  defense- 
oriented  missions  that  have  become  obsolete  in  this  post-Cold  War  era.  How  difficult 
is  it  for  U.S.  industry  to  find  commercial  applications  for  defense-oriented  lab  re- 
search? 

Answer.  We  have  not  assessed  the  potential  for  commercial  applications  of  de- 
fense-oriented laboratories'  technology.  We  would  note  that  much  of  both  DOE  and 
DOD  technology  is  classified,  and  defense  laboratories  must  ensure  security  and 
non-proliferation  requirements  are  met  before  the  technology  is  transferred  for  com- 
mercial use.  Despite'  these  constraints,  the  Army  has  been  quite  successful  in  col- 
laborating with  industry  through  CRADAs.  In  addition,  a  recent  study,  "Patterns  of 
Industry  Interaction  with  Federal  Laboratories"  by  Professors  J.  David  Roessner 
and  Anne  Wise  from  the  Georgia  Institute  of  Technology,  suggests  that  companies 
prefer  to  interact  with  federal  laboratories  for  the  access  to  unique  technical  re- 
sources, including  the  expertise  of  their  scientists  and  specialized  R&D  facilities.  In 
such  cases,  because  the  technology  or  information  sought  is  not  application-specific, 
a  defense-oriented  laboratory  is  less  hampered  by  security  concerns. 

Question.  Federally  funded  university  research  is  often  cited  as  an  example  of  the 
effective  commercialization  of  federal  R&D.  The  reason  for  that  success  is  thought 
to  be  that  universities  doing  such  research  are  assigned  ownership  rights.  What  is 
your  assessment  of  the  rate  of  commercialization  of  federally- funded  university  re- 
search? 

Answer.  We  have  issued  several  reports  on  agencies'  implementation  of  the  1980 
law — commonly  known  as  the  Bayh-Dole  Act — that  allowed  universities  to  elect  to 
retain  title  to  inventions  developed  with  federal  funding.  University  officials  we 
interviewed  have  cited  the  importance  of  these  title  rights  provisions  for  stimulating 
their  technology  licensing  programs  since  1980.  Our  May  1992  report  entitled  "Uni- 
versity Research:  Controlling  Inappropriate  Access  to  Federally  Funded  Research 
Results"  (GAO/RCED-92-104)  found  that  35  universities  we  surveyed  generally  had 
substantially  expanded  their  programs  to  transfer  technology  to  businesses  during 
the  1980s.  During  fiscal  years  1989  and  1990,  these  universities  granted  536  li- 
censes and  received  $82  million  in  income  for  technologies  developed  in  whole  or  in 
part  with  NIH  or  NSF  funding.  In  negotiating  sponsored  research  agreements  with 
industry,  these  universities  generally  retain  title  to  any  intellectual  property  devel- 
oped during  the  course  of  research  while  giving  the  business  sponsor  the  right  to 
negotiate  a  license. 


Questions  Asked  by  Senator  Pressler  and  Answers  Thereto  by  Mr.  Wells 

Question.  Our  federal  laboratories  are  still  one  of  the  few  remaining  places  where 
basic  research  is  done.  This  nation's  technological  strength  has  been  based  on  its 
leadership  in  basic  science.  I  am  sure  none  of  us  would  want  to  undermine  this  ca- 
pability. In  your  opinion,  what  effect  would  the  proposed  legislation  have  on  the 
numbers  of  scientists  choosing  to  pursue  applied,  as  opposed  to  basic,  research? 

Answer.  In  our  December  1992  report  entitled  "Technology  Transfer:  Barriers 
Limit  Royalty  Sharing's  Effectiveness  (GAO/RCED-93-6),  we  conducted  a  number 
of  focus  groups  with  scientists  and  engineers  who  are  engaged  in  various  stages  of 
R&D  at  federal  laboratories  across  the  country.  They  told  us  that  they  choose  to  do 
research  because  it  allows  them  to  be  creative  and  oners  independence — not  because 
it  pays  them  high  salaries.  Furthermore,  they  told  us  that  they  do  not  report  inven- 
tions in  the  hopes  of  receiving  a  financial  reward.  Given  this  "nonfinancial-based" 
value  system,  the  decision  to  abandon  basic  research  for  applied  research  or  tech- 
nology commercialization  seems  unlikely.  In  addition,  because  federal  scientists  who 
perform-basic  research  are  just  as  free  as  other  scientists  to  invent  and  protect  their 
intellectual  property  with  patents,  there  may  not  be  cause  for  concern. 

Question.  DuPont's  prepared  statement  says  that  S.  1537  would  encourage  more 
extensive  participation  of  companies  like  DuPont  in  Cooperative  Research  and  De- 
velopment Agreements  with  federal  labs.  In  your  opinion,  would  it  also  encourage 
more  participation  by  small  business? 
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Answer.  Because  we  have  not  done  any  specific  work  on  the  issue  of  assigning 
title,  we  are  uncertain  whether  this  provision  would  also  encourage  small  businesses 
to  participate  in  CRADAs.  However,  concerns  about  title  ownership  may  not  be  a 
function  of  whether  a  business  is  big  or  small.  Rather,  it  may  depend  upon  the  im- 
portance of  an  invention  for  the  company's  products.  For  example,  we  were  told  dur- 
ing our  work  for  the  October  hearing  that  businesses  that  have  funds  and  can  afford 
to  protect  their  intellectual  property  with  patents  or  copyrights  will  generally  do  so. 
On  the  other  hand,  in  some  instances  a  company  needs  only  short-term  use  of  a 
technology.  Such  access  can  be  achieved  less  expensively  through  a  non-exclusive  li- 
cense, thus  making  control  through  ownership  a  less  important  issue. 
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